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Draft, 28'{ feet. Displacement, 20.750 tons. Maximum Coal Supply, 2.500 tons. Armament: 


Length, 481 feet Beam, 86 feet 
tubes, five. Armor: belt 9 to 12inches. Speed, 20 knots 


New Japanese battleship “Kawachi.” 


: twelve 12-inch; ten 6-inch 


eight 4.7-inch. Terpedo 
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Displacement, 27.500 tons Armament: eight 14-inch guns; sixteen 6-inch guns 


Length, 704 feet. Beama, 92 feet. Draft, 27} feet 
upper belt, 7-inch; secondary battery, 6-inch. Speed, 27 knots 


“Kongo,” 
NEW TYPES FOR THE JAPANESE NAVY.—(See page 138.) 


Torpedo tubes, five 


’ one of four powerful Japanese battle-cruisers now under construction. 


Armor: belt, 10-inct 














SCIENTIFIC AMERICAN 











February 8, 1943 








SCIENTIFIC AMERICAN 


Founded 1545 
NEW YORK, SATURDAY, FEBRUARY 8, 1913 


Published hy Maan & Co, Incorporate vl i 
Frederick Converse Bea ~“ecreta at 
afl at “ iway. New " 
Entered ? w ¥ , \ 
frade Mark tint § 
( | { 
Subscription Rates 
Subscription ne year $3.06 
Postage prepaid in { ’ possers 
Me ri ‘ ‘ ‘ nar 
Subscriptions for Foreign ( t tege prepaid 4 
Subscriptions for Canada e year. [ tag " 
The Scientific American Publications 
Scientific A as ear t 
+ en 4 ~ es ave 
A ine an Hom $ 
relucing \ ‘ 





Remit by pos ‘ kd . 


Munn & Co., Inc., 361 Broadway, New York 





The Kad > s always ¢e » rece e f exan at istra 
4 ‘ «ra 
the «a ‘ t 
rex ‘ utter \ i a 
fegurar t ‘ 
The pury this ; i 
mpl ind inte tin t) 
' ‘ i a i ‘ ! mht ’ 


Col. Goethals on the Culebra Slides 


tihe Ph il ‘ rf ‘ teoet 
? 
gard the I 
‘ ! i a ‘ ‘ ‘i iti 
f eigl j " fif ’ 
water wainet the tream face for the ya f 
month it | proved f " ot table and pro 
against ‘ wi ina ( ent ( ‘ f impetr 
hydraulica deposited iteria ad gz ou ind 
iif i isfactori I'he hic 
had shown a disp tion t ettl i e uhite “1 
d ow ™ nt ill 1 fu ‘ I it 
But wh ibout the ul nait 
Culebra Curt We ex pet further le 
iid the Colonel some big slick in fact 





may occur before I get back to the Isthmu 


are not giving me anxiety, nor wi the ‘ 
interruption te traffic after the Canal is opened I 
ordered two floating dredges of fifte ird bueket 
capacity, to be delivered in December f hic 


in take out from 400.000 to GOODLO0OO cuble vard 


material per month 


The expected slides have already occurred. The old 
Cucaracha slide, which was supposed to be dead beyond 
resurrection, has come to life and sent down 400,000 
eubie yards into the Canal, burying five of the traci 
é‘yearacha is ju to the south of Gold Hill; and a few 
dave later DOO.000 eubl irds of rock and elay broke 
away from Gold Hill itself, leaving a cliff whicl 


expected to contribute to another half million cubic 


sards Purple Hill to the south of Cucaracha, has bes 

weakened ol its north face and another l 
yards may add its quota from this source \ mile 
two nerth of this point another slide has developed 
which may send down some two or three hundred thou 
sand cubie yards into the cut 

All of which looks very serious, indeed, if we ‘ 
sense of proportion; but if the slides are big, so i 
capacity of the excavating plant. The steam shovels 


will keep the prism free until the cut is water-filled 
and then the two new dredges referred to above, each 
capable of taking out some twenty tons of material 
at a single scoop, and removing between them a million 


eubic yards per month or more, will easily control the 


situation until Culebra shall finally cease to slide 


State Versus Federal Control of the National 
Forests 
ECAUSE to be 


armed, the ScrmnTiri 


forwarned is to be fore 
AMERICAN wishe with 


great emphasis to draw attention to the fact 


that a strong movement is on foot throughout certain 
sections of the country, and in Congress itself, to break 
down the system of national forest protection, by turn 
ing the national forests over to the States Such a 
movement. if successful, would be a blow not only to 


forest protection, but to the whole movement for the 





conservation of the national resources of the United 
“tates 

One of the finest accomplishments of the Roosev« 
administration was the legislation which was designed 
to protect the national resources of the country and 
secure their future preservation and wise and equit 
able development rhis legislation met the national 
demand that the private exploitation of the forests, 
water powers and mineral lands of the country be 
abolished of it east controlled It was realized 


that such control should be exercised, not by the vari 


ous States lu which the putural resources happened to 


‘ ocated, but directly and solely by the Federal Goy 


the movement in favor of conservation was 


its scope and popularity; it aroused the bit 
gonism of those vested interests, which, under 
d conditions were able to acquire and exploit the 


resources to their own personal and enormous 
rhe friends of conservation have realized from 
first that it was only a question of time when 
these interests would join in a concerted and active 
movement for the modification, if not for the repeal 
of the rece nt ene ted aws \t the present time. the 
agitation has taken the form of a struggle to remove 
the national forests from federal control and cede them 
to the States in which they are located The move 


hich has been growing in strength during the 


fe months, first assumed serious proportions 
four ears ago hen State versus Federal con 
tr of the natural resources was made a plank in 
m of the State platforms That great activity is 
being di ived will be realized when it is stated that 
d the present Congress fourteen bills have been 
duced hich are aimed more or less directly at 
~ I the States thie natural resources which 
der Federal contro The policy advocated 
‘ j has been oper and strongly supported 
er s ( gress 
‘ re iy to defeat this conspiracy is to give it 
icit d inform the general public as 
facts of the case So far as the national 
concerned, there are two principal reasons 
uuld not be turned over to the western 


(ne is that the step would involve a waste of 

d effort, and the other is that the States are 

hed for the task State control of the for 

ests in the past, indeed, has not only been incompetent, 
d this is a much more serious matter), it has 


done with a single eye to the public interest 


I cument against State control has a twofold 
ect In the first place, the national forests and 
deed national resources do not concern merely the 


interests of the one section of the country in which 
the ‘ Rivers and forests, mineral veins and meas 
ures, the cattle ranges and the public land itself, do 
the State line. Certainly their administra 

tion in the interests of all the people of the country 
cunnot stop at the State line If their usefulness is 
be developed to the fullest degree and for the benefit 

e people and the whole country, they must 
istered under national policies, decided from 

olnt of view 

Ihe ther argument for Federal control is based upon 
the undeniable fact that, if the natural resources were 
ced under State control, we should be subjected in 
extreme degree to that political spoliation, which 


ready robbed the country of so much of its birth 


Is it not a significant fact that the most bitter opposi 





onservation comes from people who have an 
immediate or prospective interest in the personal ac 
juisition of timber land, coal, water power, grazing, or 
a other of the natural resources belonging to the 
people at large? Why are these gentlemen such ardent 
advocates of State control? Why are they so reluctant 
to leave the control in the hands of the Federal authori 


(‘an they blame the country at large if it looks 


i suspicion upon arguments for State control, which 
it is asked to believe are based solely upon the abstract 


principle of State rights? 


The Automatic and Inherent Stability of 
Aeroplanes. 


HILE automatic transverse stability is 
much to be desired in aeroplanes, fore-and- 
aft or longitudinal stability is of greater 
importance, as nearly all the fatal accidents due to 
faulty stability, occur as a result of diving, which 
east would be corrected, if 


would not happen, or at 
aeroplanes had sufficient longitudinal stability, or if 


they were provided with suitable devices to bring them 


automatically back to a level keel. Some attempts 
have been made to construct such devices, and one of 
them—-the Doutre stabilizer—has been found to work 
fairly well; but of late more attention has been given 
to designing machines which will have inherent stabil 
ity to a large degree, and thus will not depend upon 
automatic devices, which may sometimes fail, for the 
maintenance of equilibrium. 

Early examples of the two methods of producing lat- 
eral balance are a V-shaped body and dihedral angle 
of the wings, typified in the Antoinette monoplane, and 
the use of a gyroscope as proposed by Maxim and 
others many years ago 

Recently Elmer A. Sperry has brought out a method of 
automatic operation of the elevator and ailerons by 
means of compressed air, the air valves being controlled 
by two tiny gyroscopes weighing 244 pounds each. Ow- 
ing to the great sensitiveness of the gyroscope, the aero- 


plane can be kept on a practically even keel at all 


times, and also, according to Mr. Sperry, can be given 
automatically the proper banking on the curves. 
Probably the first idea that comes to the average in 
ventor who attempts to construct a system of auto 
matic stability for aeroplanes, is that of the pendulum 
\ low center of gravity naturally tends to make an aero 
plane stable, but the Wrights claimed that in ecnnection 
with a dihedral angle it would produce rolling, which 
might become severe enough to capsize the machine. 
Consequently flexible wing tips and trailing edges were 
used instead by such men as Etrich whose monoplane 
was described in SuprpLeMENT, No. 1933. These work 
very well, but later developments suggest that the cen- 


ty can be placed low without the serious 





consequences predicted In the latest hydro-aeroplanes 
of the flying boat type, notably the huge machine built 
by Voisin for M. Deutsch de la Meurthe (which has 
carried seven men for about an hour), the center of 
gravity is very low since most of the weight is in the 
boat-like body below the planes, yet these machines 
have excellent stability 

The Moreau brothers, in France, early began experi- 
ments with a pendulum seat for the purpose of work- 
ing the horizontal rudder and maintaining the fore- 

id-aft stability Their experiments have met with 
success for some time past, and the French government 
! 


as we illustrate and describe on another page. The 


as recently purchased one of their monoplanes such 





Wrights also have patented an automatic stability de 
vice depending on a pendulum, but it has not yet been 
put on any of their commercial biplanes. A number 
of the French military biplanes are equipped with 
lDoutre stabilizers, which also maintain the fore-and-aft 
stability automatically. This device consists of a rec- 
tangular vertical plate which is moved back and forth 
by the varying air pressure, and which operates valves 
enabling compressed air to set the elevator properly. 
It has been fully described in these columns. The 
French constructor, Sommer, has recently brought out 
an improved device of this kind also. 

Even better than the aeroplanes equipped with auto- 
matic stabilizers are those which are inherently stable, 
owing to their shape. Foremost among such machines 
are the biplanes and monoplanes of Lieut. Dunne of 
England, which have given some noteworthy perform 
inces such as flying without human control for a quar- 
ter of an hour or more. The Dunne machines are 
V-shaped in plan, the apex of the V being at the front 
and there being no rudders or tail. The wings slope 
downwardly to the rear in an inverse dihedral, and be 
sides they have a constantly varying camber from the 
apex of the V to its ends. 

The most recent machine having automatic stability is 
the Drzweicki following-surface monoplane, which was 
exhibited at the last Paris Salon. This machine is of the 
Langley type Its chief point of interest is that the 
wings forming the following surface are set at a 
5-degree less angle with the horizontal than are those 
of the front surface. The result is as great a lift from 
the rear plane as from the front one and the produc- 
tion of righting couples that counteract diving and keep 
the machine on an even keel. The machine was de- 
signed as the result of experiments made in the Eiffel 
aerodynamic laboratory It has not been tested to any 
extent up to the present. Mr. Robert D. Andrews, in 
this country, conceived a glider along similar lines, and 
has tested it in small models with encouraging results. 
His rear surface is placed at a negative angle with 
the horizontal and the ends of the planes are connected 
together. The principle is different from the Drzweicki, 
but the result is similar in the production of automatic 
stability An account of the Drzweicki machine ap- 
pears on page 137, and full details of the experiments 
that led up to its construction are given in the current 
SUPPLEMENT. 


A Bill to Increase Patent Fees 
T is difficult to understand why it is necessary to 


increase filing fees in patent applications from $15 





to $20, as proposed by Mr. Bulkley in a bill recently 
introduced by him in the House of Representatives. 
Up to the present time about $7,000,000 has been earned 
by the United States Patent Office in fees, and turned 
into the Treasury of the United States. Obviously the 
Patent Office is not in need of money; it more than 
earns enough to pay for the cost of examining patent 
cases. If anything, inventors’ fees should be reduced: 
for it is certainly not a function of Government to make 
money out of a class of men who enrich this country 
by hundreds of millions of dollars and many of whom 
begin their careers in anything but easy circumstances. 
Record Altitude of a Sounding-balloon.—It is re- 
ported that a sounding-balloon sent up from the Ob- 
servatory of Pavia, the headquarters of upper-air re- 
search in Italy, attained the unprecedented altitude 
of 23.4 miles. The previous record, 20.15 miles, was 
made at the Royal Observatory of Belgium, June 9th, 
1911. The American record, 18.94 miles, was made at 
Huron, S. D., September Ist, 1910. 
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Electricity 

Wireless to Germany.—The first wireless message sent 
direct from the United States to Germany was sent 
on January 17th from Sayville, Long Island, and re- 
ceived at the Nauen tower near Berlin, Germany. The 
distance is about 3,600 miles. Heretofore it has been 
necessary to relay wireless messages to Berlin and other 
points on the European continent. 

Electrification of London Railways.—The London and 
Northwestern and the London and Southwestern rail- 
way companies are about to carry out an important 
electrification scheme involving over 150 miles of track 
in the metropolis. Direct current at 600 volts will be 
employed, with third and fourth rails, the trains being 
operated by the multiple-unit system. The scheme 
includes connection with the entire underground rail- 
way system of London. 

Huge Electric Clock.—To advertise the Boston Edison 
Company, a large electric sign has been set up in that 
city measuring over all 54 feet in width by 601% in 
height. The sign contains a clock with the dial 34 feet 
in diameter, at each side of which are columns studded 
with electric lamps. The minute hand of the clock is 1814 
feet long and weighs 488 pounds while the hour hand is 
14 feet 4 inches long, weighing 386 pounds. The total 
weight of the structure is 15 tons. Altogether there are 
6,322 lamps used in the sign. 

Curious Destruction of Fireproof Cables.—In a very 
serious fire which recently occurred in an English elee- 
tric generating station certain cables, made with an out- 
side covering of fireproof braid, were destroyed by fire in 
a remarkable way. The origin of the fire was a compara- 
tively small blaze that had been started by an accidental 
short circuit. Although this first fire was promptly ex 
tinguished, it seems that the short circuit had enormously 
overloaded the first-mentioned cables, to the point of 
heating their stranded copper cores red hot. The expan- 
sion of the cores rent the fireproof braiding, exposing the 
rubber insulation underneath to the air so that it burst 
into flame. 

Electrically-driven Ship Machinery.—A new English 
passenger and freight ship is fitted with electric motor- 
driven auxiliaries—one windlass, two winches, six cranes, 
and two warping capstans—supplied with current from 
a central electric generating plant. The machinery was 
especially designed for the rapid and quiet handling of 
eargo, and the electric drive gives a greater over-all effi- 
ciency than steam equipment, as the prime mover is a 
single large unit in which the steam is used very eco- 
nomically compared to the waste in the ordinary “donkey 
engine.”’ Furthermore, the losses in steam pipes leading 
to each such engine from the boilers, by radiation and 
leakage, are eliminated, and the equipment does not 
have to be ‘warmed up,”’ but is always ready to run. 

Wireless Telegraphy Without Ground Connection.— 
The new wireless telegraph station at Fremantle, Aus- 
tralia, which has just opened communication with Syd- 
ney, across the 2,500 mile width of the continent of Aus- 
tralia, is operated without a ground connection in the 
ordinary sense. On account of the extreme dryness of 
the sandy soil at Fremantle (there is absolutely no rain 
during the six or seven summer months, and the under- 
ground water is at a great depth below the surface) a 
satisfactory ground connection could not be established 
readily. Aecordingly an insulated counterpoise is em- 
ployed instead, constituting the lower element of the 
electrically vibrating circuit of which the antenna is the 
upper element. The counterpoise consists of about a 
hundred insulated wires radiating out from the antenna 
tower and joined and supported by three concentric cir- 
cles of wire. The web thus formed is supported on poles 
which are higher toward the center and lower at the outer 
edge, making a flattened cone-shaped network which 
gives an open shape to the vibratory circuit, insuring 
satisfactory radiation and a more outward reflection of 
the waves from the counterpoise. 

British Electric Welding Practice.—A recent paper on 
electric welding declares that resistance methods, in 
which the heat is generated just at the spot where it is 
required, alone give true welding, every other process, 
electrical or other, involving the fusing of the two metals 
together. With an alternating current transformer the 
current required varies according to the size and nature 
of the work—from 50 amperes for a small wire welder up 
to 73,000 amperes on a large tire welder. Resistance 
welding is simple, accurate, reliable, speedy, and eco- 
nomical in quantity production. Chain links, for exam- 
ple, may be welded at the rate of 10 to 15 per minute. A 
tire welder can average 525 tires of different sizes per 
week, and spot welders can make 35,000 welds per week. 
The thermal efficiency of electric welding is as high as 75 
per cent, and the mechanical efficiency attains 93.4 per 
cent, which compares favorably with hand welding. 
Iron and mild steel can be welded very satisfactorily, 
though high-carbon steel (0.8 per cent carbon) does not 
give as good results. Copper and its alloys, nickel, 
aluminium, silver, gold, platinum, iridium, and brass do 
not lend themselves to spot welding and must be butt- 
welded. 


Science 


The Unusual Turbidity of the Atmosphere, which be- 
gan last June and appears to have continued through the 
summer and autumn, is to be made the subject of an 
investigation by the U. S. Weather Bureau. A circular 
requesting notes of any observations that have been 
made of this phenomenon has been addressed by the 
bureau to a number of astronomers and meteorologists. 

A Prize of 2,000 Marks has been awarded by the Ger- 
man Meteorological Society to Mr. Ernest Gold, of the 
British Meteorological Office, for the best discussion of 
the results of the international investigations of the upper 
air. Mr. Gold, who is only 31 years old, is probably the 
highest English authority on dynamic meteorology, and 
is one of the brilliant group of Cambridge men who have 
given the British meteorological service its present con- 
spicuous position in the scientific world. 

The Source of the Kongo.—A telegram from Sakania, 
Belgian Kongo, announces that the German officer, 
Lieut. Gritz, who in 1909 crossed Africa in a motor-car, 
has now accomplished the same-feat by motor-boat. The 
most important geographical result of the enterprise 
appears to be the discovery that there is a continuous 
waterway from the source of the Chambezi, in northern 
Rhodesia, to the River Kongo, which is thus proved to 
be the longest river in Africa. 

Sodium and the Series of Radio-active Elements.—In 
a recent number of Science, Prof. F. C. Brown discusses 
the evidence that sodium belongs to a radio-active series 
of elements. ‘Geophysics,’ he assures us, ‘furnishes 
two distinct lines of evidence which favor the hypothesis 
that sodium belongs to a series of radic-active elements. 
The first is based on the age of the earth as determined by 
radio-active data and by the accumulation of sodium in 
the ocean. The second is based on the relative accumu- 
lation in the ocean of sodium compared to chlorine, taken 
in connection with the relative annual output of these 
two elements by the rivers.” 

New Radio-telegraphic Stations in the Arctic.—In view 
of the attempts now under way to accomplish the North- 
east Passage, and the much-discussed question of estab- 
lishing regular trade-routes by water to the Arctic coast 
of Siberia, great interest will be felt in both scientifie and 
commercial circles in the announcement that the Rus- 
sian government is installing radio-telegraphic stations 
at the entrances to the Sea of Kara; viz., at Vaigach 
Island, Yugor Strait, and Morosola. Hereafter vessels 
bound for that sea will be able to lie in safe harbor at 
Vardo or Archangel until they are advised by wireless 
that the passages are free from ice. 

The Plants, Animals and Birds of the Bible have been 
made the subject of a special exhibition in the Natural 
History Department of the British Museum, South 
Kensington, and the trustees of the museum have pub- 
lished an interesting ‘‘Guide”’ to the collection. Among 
the striking bits of information contained in this work 
are the following: The common fowl is not mentioned 
in the Old Testament, and was probably introduced into 
-alestine after the Roman conquest. The “unicorn”’ of 
the Old Testament was probably the Syrian aurochs, 
now extinct. That the ‘‘behemoth”’ was not the hippo- 
potamus is made probable by the fact that there is no 
record of the latter animal in Syria or Palestine in his- 
torical times. The “tares’”’ of the Bible were darnel 
grasses, whose seeds are poisonous; the “rose’’ was pro- 
bably the narcissus; while the “lily”. was the poppy 
anemone. 

The Recent Progress of Actinometry is discussed by 
Dr. J. Maurer, president of the International Commis- 
sion on Solar Radiation, in the recently published report 
of the last meeting of that organization, held at Vienna 
in September, 1912. For years measurements of solar 
radiation were made in various parts of the world with a 
number of mutually incomparable instruments, inelud- 
ing some of very little scientific value; e. g., the black-bulb 
thermometer. The International Meteorological Confer- 
ence held at Innsbriick, 1905, recommended the universal 
use of the Angstrém pyrheliometer, and this instrument 
has since been employed at most large meteorological 
observatories, as well as in the course of special investiga- 
tions, as for instance on various mountains (Monte Rosa, 
Sonnblick, ete.). Thus science now finds itself in pos- 
session of a fairly large body of data on the intensity of 
solar radiation in different parts of the world, obtained 
by identical and approxinately accurate methods; a 
class of information the need of which has been sorely 
felt in meteorology. Unfortunately, however, doubts 
have recently been cast upon the complete reliability of 
the Angstrém instrument, especially by Kimball, in 
America, who finds that this instrument gradually dete- 
riorates in accuracy. A more favorable view is taken 
by Marten, of the Potsdam Observatory, and among 
others opinion seems to be divided as to whether the 
Angstrém pyrheliometer should be retained as the 
standard. The silver-disk pyrheliometer of Abbot is 
coming into wide use. Thus the initial problem in the 
much-needed world-wide study of solar radiation—the 
selection of a satisfactory instrument—appears to be 
still unsolved, 


Aeronautics 


The Automobile Lamp and the Radiator Casing.—[n 
patent No. 1,048,530 Don W. Harlow ef Cleveland, 
Ohio, presents an automobile radiator casing which is 
expanded at its opposite sides in its upper portion beyond 
the normal outlines of the radiator and sleeves are pro- 
vided within the expanded portions to receive the lamps 
so that the lamps are inclosed within the radiator casing. 


Another Flying-machine Patent.—In patent No 
1,049,315 Eli Pollak of Washington, D. ©., assignor of 
one half to Edward E. Clement of Washington. D. C., 
shows a flying machine comprising two longitudinal 
eylindrical bodies which are connected at their ends to 
form an elongated integral rigid gas bag or envelope 
which has a greater width than depth and a longitudinal 
open space in which a car is hung, the gas bag forming an 
aeroplane. 


Flights in Greece.—Favored by fine weather, Labouret 
made a number of over-sea flights near Athens, and after 
flying in the neighborhood of Salamis ke then came 
above the Acropolis and the Parthenen at a great height. 
His performances at the Pirwus port were witnessed by 
great crowds of spectators and also by the ministers of 
war and the navy. In all these flights he carried two 
passengers on board, these being the pilots Guinard and 
Berni. The latter is proceeding to join the Epirus army 
with an aeroplane which he is to pilot. The Greek lien- 
tenants, Notaras and Kamberos, are embarking with 
their Farman biplanes in order to join the same army 
Lieut. Kamberos lately made some remarkable flight 
above the islands of the 4{gean Sea upon a Farman hydro- 
aeroplane. 


An Incendiary Bullet.—Tests have been made in Ger- 
many with a special projectile which is intended to repel 
dirigibles and which is designed not only to pierce a gas 
envelope but also to set fire to the gas. This projectile, 
fired from the old German rifle known as “model 71,” 
which has a caliber of 11 millimeters, is provided with 
little wings that open in flight under the influence of a 
spring, compressed while the projectile is still in the 
rifle barrel but expanded as soon as the muzzle is passed 
An ordinary bullet leaves such a small hole in an envelope 
that the gas escapes through it but slowly. The wings 
on the improved bullet tear a hole of appreciable size in 
the fabric. What is more, they retard the bullet suffi- 
ciently to cause a friction device to ignite fulminate 
contained in the bullet. It is said that experiments con- 
ducted at Neumannswald gave encouraging results, 


Another Proposed Transatlantic Flight.—The aviator 
Beckmann, of Cologne, is preparing to make a sensa- 
tional flight across the Atlantic next spring from Europe 
to America. He intends to start from the Da Rocha 
Cape in west Spain and fly across to Fercheira, the first 
of the Azores Islands, or 1,000 miles. From there he is 
to attempt the flight across the ocean to Halifax, which 
will mean about 1,800 miles. He will take on board 
2,000 pounds of gasoline and oil, and is to fly for about 
11 hours at 90 miles an hour for the Azores trip. Then 
he will take on 4,000 pounds of gasoline, and the flight 
to Halifax will last 22 hours at a somewhat slower speed. 


This German transatlantic machine is to be a monoplane 
of no less than 33 feet in length and 56 feet spread, having 
a supporting surface of 540 square feet. The weight of 
the aeroplane is 1,500 pounds, and the framing is of steel 
tubes. It is to have two revolving-cylinder motors each 
driving one propeller. Wireless apparatus and search- 
lights will be carried on board. This may he another 
ease where wireless will prove useful at sea. 


News of Buc.—The Bue grounds near Versailles are 
likely to become the leading aviation center in France 
Among the constructors, Esnault-Pelterie, M. Farman, 
H. Farman and Borel have already installed head- 
quarters on the grounds, and at present Blériot is 
establishing a model aerodrome of considerable size. The 
work is, in fact, nearly finished, and the new quarters, 
built entirely of brick, comprise a main building used as 
an immense hangar, with two wings of two stories each. 
The great hall of 170 feet in length is able to house quite 
a number of aeroplanes, and counting the repair shops 
which lie at each end, the building is in reality over 
300 feet long. In the wings there are installed on the 
ground floor the offices and a store room with extra 
parts for aeroplanes, besides a good-sized workshop. On 
the second floor are the apartments used by the pupils, 
workmen, guards, ete. Blériot also has dwelling quarters 
here so as to be able to work when need be. Adjoiring the 
main building are two metallic hangars which already 
contain several aeroplanes. It is expected to have about 
25 aeroplanes in use for instruction of pilots, at the 
start. Behind the hangars will be built the automobile 
sheds, and upon the main road is to be erected a monu- 
mental entry. for the Blériot aerodrome which will cost 
$35,000 alone. The track of the aerodrome is already 
traced, and it will be of unusual size. It runs around 
the Bue fort and incloses no less than 500 acres. M 
Collin, who has already trained 250 pilots in the Pau and 
Etampes Blériot schools, is to haye charge of the aere- 
drome, 





; 
| 


reams eee 











SCIENTIFIC AMERICAN 


February 8. 1913 





The Voice-operated Typewriter 


tremities and separated into four reeds by cutting it 


Architecture on the Panama Canal—A 


NALYZE the pl ica! operation of taking down apart at the center. It is evident that these reeds 

4 \ dictation « f pewriter The dictator pro would vibrate more or less according to the sound, just 
NCE i rd, si ret ind within a fraction of a is a telephone receiver diaphragm would 

econd, the letter ot” are struck upon the machine With this crude apparatus, which is shown in the 


Suggestion 


© one who is familiar with our columns would ques- 
tion the friendly spirit in which the criticisms sug 











iccompanying pho 


i aT -a . tograph, the inven 
serps 10 DC tor has succeeded 
co— in recording on the 
| typewriter all the 
| cy Trrewniter Hey vowels and the con 
: o sonant ng The 


D consonant sounds 


are much more dif 











gested by the two adjoining sketches at the bottom 
of this page is made. The character of the per- 
manent masonry work along the Panama Canal is such 
that it does not admit of much architectural adornment 
or expression; and in view of the magnitude of the 
huge monolithic masses which constitute the locks, spill- 
ways, ete., we think it will be agreed that the sim 
plicity which characterizes these works is appropriate. 
At the same time, in the designing of the subordinate 


or accessory structures, such as power houses, range 


So = ere rae peg 


ficult to reproduce 





towers or lighthouses for 
marking the course of the 























































vessels, and the permanent 
buildings for housing the op- 
erating and military forces, 
we think that great care ‘ 
should be taken to render a 
them architecturally har 
monious with the spirit and 
purpose of this, the greatest 
engineering work of the day. 
The range towers, of 
which there is a large num 
ber placed at intervals along 
the sailing route of the 
canal, are concrete’ strue- 
tures of circular cross-sec 
tion and of simple and ap 
propriate design. In the case 


of one of these towers, 
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Fig. |! Arrangement of reeds. Fig. 2.—Electrical connections of the reed system. 
i t i of 
‘ iti 
i f 1@ typist 
i ePCeLVE 
ti | j tive 
adi ~ | et upon 
’ 
! ‘ , ‘ 
istic 
! H 
Col ‘ 1 se f 
til in the « i or i 
rh 
t} ] of he ! 
ch tuned vibrate to it \ machine that typewrites what is spoken to it. 
individy frequency 
Three of these fibers are then vibrated more strongly for the reason that they are of shorter dura 
than the rest, one after the other, to correspond with tion, and any mechanical device such as a 
the m-e-t ound ind the excitation of these fibers reed would be too sluggish to respond to 
is communicated to the brain, which in turn controls them However, the inventor expects’ to 
the muscles of the typist’s fingers, causing them to overcome this defect by using electrical res 
trike the corresponding keys on the typewriter No onators in place of reeds. The arrangement 
omplicated mental processes need be involved in the is shown in Fig. 3 In this case the trans 
operati it is quite mechanica Indeed, the typist mitter circuit connects inductively with the 
vay have been and vrobably wasthinking of something resonator mains H and /, across which are 
quite foreign t the subject But if the system is connected resonant local circuits each com 
mecha , vi does not some one build a mechanical prising a balanced inductance A and capac 
ubstitute for the typist, so that the dictator may con ity J. On speaking the word “met” into the 
trol the machine by voice, without a human inter transmitter, the three local resonant circuits 
me«lia corresponding to the letters “m-e-t"” are suc 
Mr. John B. 1 wers, a young electrical engineer of cessively thrown into resonance, the current 
Brooklyn, has actually made the attempt, and with a rising to a high value A small vane of some Fie. 
cousiderable measure of success In his apparatus a magnetic material is caused to be pulled into 
telephone diaphragm takes the place of the human ear the center of the coil A of those circuits which are 
drum: instead of the fibers, be employs a set of steel highly excited, thus closing the circuits of the solenoids 
reeds, respectively tuned to the different overtone fre F’, working the keys of the typewriter. The electric 
huencle of the iipha bet for nerves he uses electric resonator system has not as yet been put to a practical 
currents pd for the human hand a bank of solenoids test, but theoretically it should be very sensitive and 


\ diagram of the arrangement is shown in Fig. 2 quite capable of catching the overtone characteristics 


When a word is spoken into the transmitter, the field of the consonants. 

of the electro-magnet 8 is varied in accordance with Apparently, then, all that the dictator need do is to 
the sound waves impressed on the diaphragm of the speak into the ear of this mechanical typist and his 
transmitter. There are four electro-magnets B, and (Concluded on page 146.) 


Lake section, it 


halftone engraving which is reproduced from the last 


3.—Connections of the electric resonator system. 


tower of range Nos. 1-2 in the Gatun 8 
became necessary to make a radical | 
» of form, owing to the peculiar requirements of 


the site, and the result is shown in the accompanying 


Panama Canal Commission. The 


tower is situated on the south middle wall of the Gatun 


from the main structure several 


into the lake. Upon this wall are 


for electric towing locomotives, 








each is fitted with eight one on each edge of the 
reeds; but for purposes of hte oe wall, used when the ships 
illustration and for the sake lf =] are in tow, and a third track 
of simplicity, we have shown to enable the locomotives to 
only ove of the magnets and return after they have car 
1 single reed ¢ Although ried a ship through. In de- 
the reeds are tuned to differ signing this range tower, it 
nt wave frequencies, they became necessary to depart 
are all vibrated more or less from the standard circular 3 
by the iriations in the field form, since the structure 
of the electro-magnet But had to span the central 
is ch letter wod is 1 track with sufficient Ciear- ! 
tered, the reed that is tuned ance to allow of the pass- 


to that particular [tettet 
ipbrute more strongivy than 
the rest, and cioses the cil 
uit the « responding re | 
i magnet Pp rh closes 
the switch / ictuatin the 
s nol / ru down the 
i f the pewrite 

rhe « t monet Bare 

rtua feleph ecelvel 
rnd is ¢€ are thei 
diaphi I shows 
bb ‘ ‘ I al 
it each end of the magne 
Db. | if t liaphragm 
of th recel ve had ect 
cut out of it, leaving a eruci 














ing of the locomotives. 


Unfortunately, the  prob- 

lem was treated as one ' 
merely of engineering. Four 
concrete pillars 20 inches by 
24 inches in section were 
carried up the desired 
height, arches were thrown 
in, and a platform was 
formed above them. From 
the center of this relatively 
slight rectangular base rises 
the massive circular shaft 
of the lighthouse. 

“Now, although, from the 
engineering standpoint, this 
is a perfectly satisfactory 











form diaphragm mounted o1 


standards at the four ex Gatun locks range tower as built, The tower as it might have been built. 


structure, we must confess 


(Concluded on page 146.) 
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The Moreau Automatically Balanced 
Monoplane 

M MOREAU of Paris has been testing a mono 
4 ¢ plane which commands attention chiefly because 
it is provided with an automatic stabilizer. He claims 
that he has flown thirty-five minutes without touching 
a lever, steering with his feet. By what the writer saw 
in a short flight, he believes that the feat is possible in 
good weather. 

It has provision both for automatic stability and for 
personal control. The lateral automatic stability is 
secured partly by the wing shape, partly by the low 
placement of the mass center. These are old and 
obvious devices which serve in favorable weather and 
in easy maneuvers. Longitudinal automatic stability 
is secured by placing the pilot in a pendulum seat 
shielded from the wind, movable only in a fore-and-aft 
direction, and actuating control cords running back to 
the horizontal rudder. This general pendulum device 
for automatic control has formed the basis of many 
patents, but as here applied has some noteworthy feat 
ures presently to be indicated. 

As to the mechanism for personal control, the steer 
ing is done by the feet working cords connected with 
a rear vertical rudder; the lateral poise is effected by 
ailerons operable by a special lever; the longitudinal 
poise is obtained by another special lever operating the 
horizontal rudder. All these personal control devices 
are old and well known. 

The most interesting feature of the Moreau mono 
plane is the combination of arrangements for longi 
tudinal control. As already stated, the rear horizontal 
rudder is operable automatically by the pilot’s seat, 
movable only lengthwise of the machine, and manually 
by a special hand lever. But, furthermore, there is a 
brake operable either by the hand actuating a lever or 


by the wind acting on pressure plate, whose fune 
tion is to lock the pendulum seat so that the whole 
machine becomes, for the time of braking, as one rigid 
body. Thus the aeroplane is instantly convertible from 
one having either manual or automatic control to one 
having only manual control, and in either case it has 
considerable inherent stability by virtue of its shape 
and low center of mass 

The pilot-seat pendulum of Moreau’s monoplane. 
which has also characterized the designs of other in 
ventors, has the advantage of exerting sufficient force 
to work the control wires unaided by auxiliary power ; 
whereas the light pendulum controls so frequently pro- 
posed, during the past generation or more, for auto- 
matic stabilizing, require some intermediate mechan- 
ism and a special source of power, such as com) ressed 
air, or gearing driven by the motor, ete. But it may be 
observed also that the period of vibration of the larger 
pendulum is longer than need be for a small one, and 
hence in some circumstances its action may not 


be quite so prompt The ideal aeroplane 
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Three-quarter front view, showing aviator and 
passenger. 
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Near view of the pendulum seat. 


pilot during much of the time, even if it cannot be de 
pended upon to save him in the most severe atmospheric 
conditions. It may be expected, therefore, that if nothing 
better be forthcoming, the pendulum control will win 
favor with some aviators, as a convenient auxiliary, if 
not as a life preserver. But it must be remarked that, 


although practical automatic controls of various pendu 
lum types, as well as other kinds, have heen shown 
by their inventors to be mechanically operative, they 
have not made remarkable headway toward genera! 
adoption, either by operators or by manufacturers of 
aeroplanes. These remarks apply te pendulums of ordi 
nary type, whether working the controls directly by 
their own weight, or through intermediary gear involy 
ing electric clutches, compressed air cylinders, or the 
power of the aeroplane motor. 

In closing, reference may be made to a1 utomatic 
stabilizer governed by an extraordinary pendulum. Mr 
John Tarbox of Washington has pivoted a bar pendu 
lum at its center of gravity so as to obviate disturb 
ance due to sudden shifting or acceleration of its axis 
In order to endow it with a tendeney to stand plumb, 
one end is made bulbous, and the whole is tmmersed 
in a liquid contained in a box mounted on the sero 
plane. The pendulum is used to operate a clutch 
whereby the power of the motor may be engaged to 
work the control wires of the aeroplane. The Tarbox 
stabilizer, when mounted on a biplane of the Curtiss 
type, enabled it to maintain a level poise in cross 
country flying, and to fly continuously round a curved 
course, steadily maintaining a given bank in calm air, 
and promptly returning to its prescribed poise when 
navigating disturbed air. As witnessed by the writer, 
in 1911, it was used to control only the ailerons, but it 
can as well be applied to control the horizontal rudder 
The inventor claims for this stabilizer all the merits of 
those operated by common pendulums, plus the addi 
tional advantage that his pendulum is unaffected in 
verticality by any acceleration of the aeroplane due to 
sudden change in the propeller thrust, ete, as observed 
for the Moreau machine. The correctness of the pri 
ciple of the Tarbox pendulum may be left to the in 
tuition of the reader, or as an exercise for his skill in 
Whether a pendu 
lum pivoted at its centroid and more bueyant in its 


hydromechanics. The question is: 


upper than in its lower part, will preserve its verticality 


while its axis is being transversely accelerated‘ 


The Drzewiecki Following Surface Aeroplane 
With Inherent Longitudinal Stability 
3 ops machine is distinctly of the Langley type, and 
it is the outcome of the various foreign machines 
of the Canard type originated by the Voisins several 
years ago, and first tried by Santos Dumont in his orig 
inal aeroplane—the first heavier-than-air machine to 
fly in France. The Canard type consists of a long 
body carrying the elevator and vertical rudder at the 
front end and the supporting surfaces at the rear end 
The aviator was placed just in front of the planes in 
the body, and the motor was placed at the rear part 
of the lower plane as in the usua! biplane. The Drze 
wiecki machine, however, has both surfaces of the 


same size and both lift about the same 





pendulum would always maintain a 
fixed direction, or, if disturbed, would 
promptly and without oscillation re 
sume its normal direction, say the verti 
cal. Like the magnetic needle, it would 
be unaffected by sudden shifting or accel 
eration of its pivot The aeroplane could 
then be given a definite poise with respect 
the normal position of its pendulum, with 
the assurance that the poise would in gen 
eral be uniform. But the ordinary pendu 
lum, when its pivot is accelerated trans 
versely to the line of suspension, prompt 
ly deviates from the natural plumb, to 
which it tends to return for repose grad- 





ually after one or more vibrations. The 


amount. soth the men and the motor are 
placed in the body between the two sup 


porting surfaces, while the pre 


located at the rear end of the bedy, be 
hind the second plane. The center of 
gravity is practically at the center of the 
fuselage, half way between the two su 


faces. This is important, as the position 


_ s TT ike ae : of the center of gravity influences the 


direction of the correcting couple when 
the machine tends to lose its balance, and 
also affects the magnitude of this couple 
The machine is balanced in such a way 
that in ordinary flight the front surfac 
has an angle of S degrees, and the rear 


a an angle of 5 degrees. There is, therefore, 








more frequent and prolonged these oscil 
iations, the more unsteady the control of 


the machine on its course. 


Drzewiecki’s machine rearing, on even keel, and diving, a difference of 5 degree 


between each position. 


a dihedral angle of 3 degrees between the 


L 


two surfaces in a longitudinal direction 


The front plane has the profile curve of 





If, for example, the aeroplane is accel 
crated on its path, as when starting along 
le earth, or when the propeller thrust 
suddenly increases, the pendulum tends to 


ig behind, thereby changing the angle of 


the rudder more, perhaps, than the circum 
siunces require, if any change at all be 
lesirable at the instant. Conversely in 
landing, when the propeller thrust sud 
denly diminishes, the pendulum swings 
ahead of its natural plumb position with 
# Consequent disturbing effect on the even- 
if forward flight. But 
if a brake be available, which automati 


hess of the straig 


‘ ¥ locks the pendulum during certain 
e\traordinary accelerations of the aero 


lane, due to sudden changes of propeller 








the No. 8 Eiffel surface which gives, at 
S degrees, a lift of A’y G.058 prac 
tically, while the rear plane has the pro 
tile curve of the No. 13 bis Eiffel! surface 
(Blériot No. 31 bis), which gives at 5 
degrees a lift of Ay 0.041 approximate 
ly. Moreover, because of the difference 
in the two planes, the total lift of the 
front one varies less quickly than that of 


the rear when the angle of incidence 


changes. If, therefore, the machine get 
out of equilibrium, or in other words if 
the two lifts of the front and rear plane 
no longer balance each other with respect 
to the center of gravity, and the machine 
tends to rear, the lift of the second su 


face increases more quickly than that of 











thrust or sudden wind gusts. these violent the front one, and a couple is developed 
Inovements of the pendulum and their con that tends to raise the rear of the machine 
equent disturbing effects are obviated. and correct the increase in the of 
\pparently such a pendulum control incidence of the two surfaces (see din 
1 be regarded as a fair weather de- The Drzewiecki tandem monoplane constructed according to results of Eiffel’s cram). In the case of a dive, wher 
c ln long voyages it can relieve the aerodynamic research. angles of incidence of the two surface 
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diminish, the difference in lift of the two planes oecurs 


in an of nanner, and the greater lift of the front 
e brings tl machine up to an even keel once more 
rl princi ‘ tried out in the Eiffel laboratory 
‘ renende e tenth the ize of a full-sized machine 
r ule ended at different angles of inci 
denes na ‘ wriments proved that it is possible to 
linal automatic stability by the arrange 
f th ines shown in the diagram, whereby the 
it an angle of 3 degrees less than 
‘ Moreover, it has been proved by experi 
t it when tl planes both have the same angle 
ft of the econd one is practically nothing If 
the second plane is given 5 degrees less angle thal 
the front vyne there is no lift at a but rather a 
downward force If the second plane has less angle 
af \% degrees than the front one,. however, the lift 
produced is practically the same as that of the front 
ol . that in ddition to obtaining automatic sta 
bilit i lift as great or greater than that obtained 
4 rdina biplane is to be had These results 
were ibtained experimentally by Biffe and M. Drze 
viecki constructed his machine in accordance with 
therm The forward wings can be turned about their 
ixe in order to correct the lateral balance, and also 
Ise « decrease their angle of incidence when 
j ie dt ri or descend Each wing is built 
shout a centra par that turns in a ball bearing, and 
the i be operated separately or together by means 
f tw ‘ The twin vertical rudders on the ends 
of th ren vil cul be turned inward across the 
m ne at right angles with its axis, in order to form 
! } ‘ ! m hhine makes i sudden descent 
rhe 1 { usai is a 70 horse-power Labor ind the 
machine is provided with oleo-pneumatic shock absorb 
I o arranged that the moment the wheels strike the 
round a skid is threwn downward in contact with the 
i ting 1 bran 
In the pus f the current ScIeNTIFI AMERICAN 
SUPPLEMED | be found a discussion of the design 
from the aerodynamic standpoint 


New Types for the Japanese Navy 
By Oscar Parkes 


Kawachi which was commis 


med last vear, and “Setsu,” due for completion 





are Japar first all-big-gun ships to be built 
lecessors, the “Aki” and “Satsuma,” although 
often classed as dreadnoughts, were “intermediates” 


like the French “Dantor ind the British “Lord Nel 


son” types, as they carried a main armament of four 
IZinch and tweive 10-inch guns The Kawachi” is 
the normal development of these ships, and in general 
design seems anu enlarged “Katori”’ with 12-inch guns 
replacing the i-inch ones at the four corners of the 
superstructures, her twelve big guns being distributed 


after the earlier German fashion, now discarded in 


that and other navies in favor of the center-line ar 
rangement The “Kawachi" displaces some 20,750 tons, 
her dimensions being Length over all, 481 feet; beam, 
“G6 feet: and maximum draught, 28 feet As origin 


lly designed she was to have carried fourteen 12-inch 
guns, with triple turret fore-and-aft and four twin 
positions amidships, but this was modified in the earlier 
stages of construction to twelve guns, twin turrets re 
placing the tripl 

Her secondary battery of ten 6inch pieces is dis 
posed along the main deck, the end guns being recessed 
to secure axial fire The 4.7 guns are mounted at the 
extreme bow and stern and in the superstructures 
Five submerged torpedo tubes are carried, two bearing 
on each broadside, and one astern These fire the 18 


inch Whitehead weapon 


Her protect consist if the usual complete Japan 
ese belt 12-inch amidships, tapering to 5-inch at the 
bow and stern, which reaches to the lower deck Above 
this is a i strake amidships, reaching to the bat 


tery deck, and here the guns are behind 6-inch armor 
\ S-inch armor deck incloses the engines and vitals 
All the big-cun turrets are 9 inches thick and are 
reported to have 12-inch bases 

Both ships are turbine driven, the “Kawachi” having 
Curtis epgines and the “Setsu” Parsons Steam is gen 
erated in Miyabara boilers of standard Japanese pat 
tern, and the designed horse-power of 25,500 is expected 
to produce a speed of over 20 knots. The coal supply 
is SOO tons normal and 2.500 maximum 


From our Hlustrations it will be seen that the ships 


present a somewhat anique appearance owing to the 
peculiar funne! spacing, and the two tripod masts of 
Mritish patter: The “Kawachi was laid down at 
Kure in January, 19), and the “Setsu” at Yokosuka in 
\pril, of the same year, but owing to financial reasons the 


ist-named will not be completed until some time in 1913 


lhe battlecruiser “Kongo” is one of a class of four 


ships of 27,500 tons displacement, and is under con 
struction at the Vickers yard, England Her dimen 
sions are: Length, 704 feet; beam, 92 feet; and 
draught, 27% feet; and she carries an armament of 


eight 14-inch and sixteen 6-inch guns 


The big guns weigh SO tons and are 45 calibers long. 
They are mounted four forward and four aft, the see 
ond and third turrets being raised “Michigan” fashion 
to allow an axial fire of four, and a broadside of eight 
guns. Along the upper deck are the 6-inch guns, and on 
the turret tops and upper works are distributed sixteen 
stnulier quick-fire pleces 

Official details of the armor and protection are lack 
ing, but reliable information gives the belt as 10-inch 
amidships, tapering fore and aft and terminating some 
distance short of the extremities. 

Beneath this is an auxiliary belt which is very deep, 
protecting the ship against under-water attack. Above 
is a 7-inch strake extending from the first to the fourth 
turret bases, and the battery is behind 6-ipch armor. 
The protective deck is 2 inches thick 

Her 14-inch guns are in 9%-inch turrets with arm 


ored bases of unknown, but probably similar, thick 


ness Driven by Parsons turbines of 60,000 nominal 
horse-power the “Kongo” has a designed speed of 25 
knots, but 27 knots is expected of her. She carries 


1.000 tons of coal and 1,000 tons of oil fuel 

Of the four ships, the “Kongo” was laid down in 
January, 1911, and is to be completed early in 1913. 
The Haruna” (Curtis turbines), “Kirishima” and 
Hiyei” are all building in Japan, and are due for com- 
pletion between 1914 and 1916. 


Dussaud’s “Cold Light” 


y EPORTS of the experiments that M. Dussaud, a 

XV Freneh suvant, has been carrying on since 1909 at 
his “Cold Light Laboratory,” have occasionally filtered 
into the newspaper columns. These reports, although 
as a rule exaggerated and perverted, have created con 
siderable curiosity about Dussaud and his work. While 
the discoveries he has made will not revolutionize 
electric lighting,” as one recent press story predicted, 
the truth remains that he has applied some old prin 
ciples to newly and ingeniously devised lighting appa 
ratus, and has conceived some really startling applica 
tions for the latter. On three occasions communica 
tions by TDussaud have been presented to that august 
body, the French Academy of Sciences, by Prof. Branly 
of wireless telegraph fame 

Dussaud’s apparatus, in its most typical form, con- 
sists essentially of the following parts 

1. A disk or wheel, with suitable mechanism for re 
volving it 

2. A number of tungsten filament lamps (usually 16 
of them) spaced uniformly around the rim of the 
wheel. The lamps have small, closely coiled filaments, 
the whole filament structure in a single lamp occupy 
ing only 10 cubic millimeters, whereas the filament of 
an ordinary tungsten lamp encompasses a space some 
2,000 times as great. The bulbs are small and round, 
similar to those commonly used in automobile head 
lights. A battery or low-voltage dynamo or transformer 
supplies the current 

3. A commutator, keved to the shaft of the wheel, 
which causes each lamp successively to be lighted, for 
about 1/20 of a second only, as it passes a certain 
fixed point near the periphery of the wheel. 

4. A projecting lens so designed and placed as to 
receive the light-rays from the lamps, as each in turn 
passes by the fixed point where it is lighted. 

For most purposes (moving-picture machine work 
for example) the wheel is revolved at a speed of 16 or 
more revolutions per second, so that the optical effect, 
due to persistence of vision, is that of a single steady, 
continuous light emanating from a point. For other 
purposes, as for example, in light-house beacons, the 
wheel is revolved more slowly, so that the light is seen 
to be a succession of flashes. 

M. Dussaud finds it possible, by making the appa- 
ratus of little inertia and using special mechanism, to 
stop the wheel during the twentieth-of-a-second or so 
that each lamp is alight, so that the filament, while 
lighted, remains stationary at the exact focus of the 
lens In the case of lamps with fairly large bulbs, 
when necessary, he mounts the filament off center, thus 
bringing it near enough to the inclosing glass of the 
bulb for the little incandescent coil to be in focus. 

There may seem to be nothing startling in all this, 
but now comes the spectacular part of the performance. 
Using the apparatus above described. Dussaud finds 
that more than tivice their normal voltage can be im 
pressed on the lamps, yet they will last for several 
hours, while the light is obtained at an economy of 
electrical energy absolutely unknown with any other 
illuminating device using incandescent lamps. Thus, 
by doubling the impressed voltage, a lamp normally 
requiring 1 watt per candle-power is made to deliver 
light at an efficiency of 0.2 W. I. C.! He actually im 
presses 244 times the normal voltage in certain appli- 
cations of the apparatus, such as medical examinations 
of interior parts of the body, and thereby raises the 
efficiency to 0.1 watt per candle, making a light twice 
as efficient as that of the yellow flaming arc. 

While the efficiency is increased by “overvolting,” 
the candle-power obtainable from a given bulb is in 


creased in still greater proportion. Thus a 200 per cent 
of normal voltage, a ten candle-power lamp, with a 
bulb less than two inches in diameter, emits a light 
of over 140 candles. 

There are two advantages in Dussaud’s scheme of 
using several lamps in rapid rotation, rather than a 
single lamp continuously In the first piace, the life 
of each filament is increased about twenty-fold, since 
it is in commission only one twentieth of the time. 
Secondly, the bulbs do not have a chance to get hot, 
a fact of great importance when they are used close 
up to moving-picture films or expensive lenses. Thus 
the light is a “eold light” in a double sense; very little 
heat is evolved in proportion to the light delivered, and 
even that little is so thoroughly dissipated that the 
apparatus remains cool. 

The light intensity in a given direction may, of 
course, be increased by the use of a reflector in addi- 
tion to the concentrating lens. Dussaud has two forms 
of apparatus employing reflectors; in one form the re- 
flectors are rigidly attached to the lamps on the wheel, 
and revolve with it; in the other form there is a single 
fixed reflector mounted coaxially with the concentrating 
lens. 

The distinguishing principle of Dussaud’s “cold light” 
may best be stated in his own words: 

“This method dissipates the objectionable heating 
effect of the electric current over a marimum surface 
where it offers no inconvenience, and concentrates the 
useful luminous effect on the minimum surface where 
it is needed.” 

With a consumption of only 160 watts of electrical 
energy—which will not produce even the smallest com 
mercial are light—Dussaud’s apparatus produces re 
sults in projection work that would be impracticable 
with even the largest ares manufactured. 

The applications that Dussaud has discovered for his 
invention have done more to bring it into public notice 
than has the mere fact that the light is surpassingly 
efficient and intense. And the man is no dreamer. 
Already he has induced the French Minister of Instruc- 
tion to give the “cold light” a thorough try-out in the 
public schools in connection with educational moving 
pictures exhibitions, while the Minister of War is con- 
sidering its applicability to military search-lights. 

Owing to the comparatively high expense of bulb 
renewals with the Dussaud system, as well as the 
necessity of moving parts, one is inclined to view with 
incredulity any claims that it will ever find much 
favor as a general illuminant, although the inventor 
rather naively suggests that it may be used with hol 
low inverted reflectors to produce beautiful indirect 
lighting effects in drawing-rooms, conservatories, etc. 
Its province seems rather to embrace several specialized 
applications of electric lighting, to the development of 
which he is wisely confining his attention. 

Among these special applications is that of endoscopy, 
or examinations of the internal organs of the body. 
So intense is the light that, when it is placed under the 
hand, the finger-bones and principal blood-vessels are 
clearly seen. In many cases it is believed that this 
powerful, cold light will enable bullets and other for 
eign substances to be located without the necessity of 
an X-ray examination. Letters can be read, it is said, 
even when wrapped in a dozen thicknesses of note 
paper and inclosed in an envelope. 

A second application, already mentioned, is that of 
cinematography. Dussaud claims that his apparatus 
will do away with the cumbrous moving-picture ma 
chines and asbestos-lined cabinets now in use. No shut- 
ter will be necessary to cover the lens during the inter- 
val of 1/64 of a second between two successive pic 
tures, for that can be taken care of by the commutator, 
which causes the incandescent lamp to be extinguished 
during that interval. Moreover, the present commer- 
cial dimensions of the positives, 8% X 10 centimeters, 
can be reduced to 19 X 24 millimeters, owing to the pos- 
sibility of using lenses of shorter focus; in fact, the 
“pocket moving-picture machine” is seen as an immi- 
nent possibility. The cost of the lamp bulbs with the 
Dussaud machine is about equal to the cost of current 
with an are, but a considerable saving is said to result 
on account of the smaller investment with the former. 

Paradoxically, the Dussaud “cold light” is produced 
at an unusually high filament temperature; indeed it 
is that very fact that makes the “cold light” possible. 
As high-temperature radiation is rich in the shorter 
wave lengths (blue, green, violet, ultra-violet) which 
are chemically the most active, it follows that the new 
light is a good one for photographic purposes, such as 
the making of silver prints. For flash-light photog- 
raphy it can be used on many occasions when mag- 
nesium powder would be considered a nuisance. 

M. Dussaud is experimenting with a “cold light” 
machine in which the lartps and optical system are of 
quartz instead of glass, in order that the chemical and 
pathological effects of the ultra-violet rays may be 
studied. 

Recent reports indicate that Dussaud’s “concentrated 
cold light” has another field of practical usefulness in 
light-house beacons, 
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Shall We Build Battle Cruisers? 


Every Big-gun Cruiser Would Mean One Less Battleship in the Fighting Line 


By R. D. Gatewood, Naval Constructor United States Navy 


1. There can be no doubt that there are many adher- 
ents of the new and very interesting type of ships 
that has recently come into being, variously termed 
“battle-cruisers,” “cruiser-battleships,” and “high-speed- 
battleships,” and that there is considerable criticism of 
our Navy Department. both in this country and abroad, 
for not building them. It would be difficult to say 
whether this be due to the fact that other powers have 
them and we have not; or that the type with its greater 
size and speed, and its powerful guns, appeals to the 
popular mind; or that we reelly do need them. 

2. Involving as it would a change of policy and a 
very large expenditure of money, let us consider the 
matter from every viewpoint before answering the ques- 
tion that forms the title of this article. 

Type. 

3. These vessels first came into being in 1906 with 
the British “Indomitable” class. To-day 
both England and Germany have bat- 


would be very valuable for quickly reaching a sea out- 
let, or occupying an advanced position of importance, 
or relieving a threatened base, or re-enforcing another 
fleet in a given time, all of them réles requiring high 
speed as well as offensive power. 

They would be useful as scouts; but here several 
things are likely to be overlooked. In the first place, 
the maximum speed of one of these cruisers cannot 
long be maintained on account of the excessive coal 
consumption. At full speed, they will probably burn 
the equivalent of one thousand (1,000) tons of coal 
per day. Also it is very questionable whether any com- 
mander-in-chief would care to detach far from his 
battleships vessels that could deliver such powerful 
blows in the fighting line. Then, too, for anything but 
distant scouting the aeroplane is undoubtedly going 
to be superior to any ship. The strong claim made for 


Aboukir, Trafalgar, Lissa, Yalu, 
Manila, Santiago, and Tsushima, there has always been 
a very decided attempt to force the issue of the action 
in the shortest possible time, by massing the attack 
of all possible units; and I believe that. in the last 


naval battles, at 


analysis, any such cruisers as we might construct 
would, of necessity, operate in the line of battleships. 
Conclusions. 

9. England is building this type because she already 
has an extremely powerful navy, in conjunction with 
which they can be used to the best advantage, and also 
because she needs them to protect her rich and widely 
separated colonies. Germany is building them because 
England is, and because she seems able to afford both 
battle-cruisers and battleships at the same time. Just 
why Japan is building them at the expense of 
battleships is indeed difficult to see; but that country 
has four powerful battle-cruisers of 
the “Kongo” type, as illustrated on the 














tle-cruisers in considerable numbers, TABLE I.—BRITISH ARMORED CRUISERS. front page of this issue. 
and are building more. Japan is build- : ee 10. For the United States it must be 
- e ‘ “ 4 A Dis- 
ing four. We, however, have none; not Name Length. Breadth. place- *Speed. Horse- Main Secondary Belt clearly understood that such cruisers 
are any yet projected. ». mens. power. | Battery Battery. Armor. could only be constructed at the ex- 
$. Battle-cruisers differ from con- 7 } Feet Feet Tons Inches pense of battleships. We cannot have 
d . : i 'Indomitable 562 78% 17,250 25.0 41,000 8 12-in 16 4-in 7 , 
temporary battleships in three main 28.7 both, and from the above it is seen 
factors Invincible” 562 78% 17.259} 25.0 |.. 8 12-in 16 4-in. 7 that we cannot have the cruisers with 
(1) Greatly superior speed. 28.6 out a very great expenditure direct 
(2) Slightly inferior battery. t Inflexible’ 562 78% 17.250' 25.0 |... ..| 8 12-in 1% 4-in. 7 and incidental. Under no circum- 
(3) Greatly less protection. _s stances. should we jeopardize oui 
An examination of Tables I and II ‘Lion’ 680 86 14 25,000 3 0 70,000 8 13.5-in 20 4-in. ot) chances of keeping our battieship fleet 
, ‘ ; ; 31.7 ; 
taken from Jane will make this quite up to an adequate standard, and until 
: : s bE Dein ae: > ¢ . . or ‘ - as . , 
clear. It will be noticed that while the Princess Royal 680 86 lg 25,000 28.0 70,000 8 13.5-in 20 4-in. ) we can maintain that, the battle-cruiser 
standard battleship speed stands at ‘Queen Mary’ 725 87 28.858 28.0 80,000 8 13.5-in i-in s is a luxury that we can ill afford. 
about twenty-one (21) knots, the bat tIndefatigabl 580 7944 19,200 25.0 43,000 8 12-in 20 4-in 8 
: . . Pr £ 2 29.1 
tle-cruiser speeds are from thirty (30) ° ‘ 
ontte tah aie ak ee The Technical Experiment Sia- 
to for pe en 5 . * Upper line designed, lower line on trial tion of Vienna 
size of guns in both types is the same, oi ’ : . roe 
. . rABLE Il.—GERMAN ARMORED CRUISERS, 1909-1912. 
but the cruisers carry fewer of them. \ JE have received the following 
The armor belt, which is nine inches dis- ; communication from the Tech- 
>it? . . Name Length Breadth. place- *Speed Horse- Main Secondary Belt ‘i , s is 
on the latest British and German ships, ment power Battery Battery Armor nical Station of Vienna : 
is not only much less in thickness, but lack ia itil Feet Feet Tone A % ; Buches “This station plans te prepare a di- 
is spread over a less area and is “Von der Tann 561 87 19,100 27 ‘ 71 eee 8 1l-in. 16 24-pdr 7 rector of all technical experiment sta- 
si 25 SO, 10 6-in. 
tapered more at the ends than is the tions at home and abroad. 
: . ‘Moltke’ 590 bg 88 21,800 28.0 70,000 10 12-in. | 12 6i 7% cm . 
case with battleships. - res 4 | 16 24-pdr 2 For our records we require the fol 
5. Future battle-cruisers will almost ing : 
48 ries ; MH 59014 88 21,800 28.0 | 70,000 lowing data: 
certainly maintain these differences, “Statement of the special fleld cov 
F a) G ra” 59014 88 21,800 28.0 70,000 f 
and any that we design will in all J mibiric. | 1 | ; ered by the experiment station, ad 
probability be built to have a radius = -+++++| 23,000) 28.0 90,000 ao 3am, oF 12 6-in 9 dress, name of owner, director and em- 
. P - -In : 
of action greater than those of other ployees, date of erection; furthermore, 
countries, since our strategic position * Upper line designed, lower line on trial. statement as to whether the institute 
is such as to require this. If we adopt GERMAN BATTLESHIPS, 1908-1912 is independent, or is connected with an 
this type, we may therefore expect to institution for technicai instruction, or 
: . - anatle ohio Dis- | j 2 
have even bigger and more costly ships Name Length. | Breadth. place- | *Speed Horse- Main Secondary Belt with a factory, company or other in- 
than any other nation. Assuming that ment. | | Power. | Battery Battery Armor dustrial enterprise; whether the Insti 
we decide to build such vessels with Feet Feet | Inches tute is open to the general public, or 
ere - ala Rheinland” ec 472 89 | 19.5 20,000 | 12 11-i 2 6-i 
a speed of thirty (30) knots, an armor Rheinland” class aa | 20:2- one 24-pdr 9 has been installed only for private 
belt of eleven (11) inch thickness, | 2.7 | practice; lastly, details regarding the 
eight (8S) 14-inch guns, and a radius ‘Helgoland”’ class 4192 92 21,000} 20.0 25,000 | 12 [2.2in.) 14 6-in 10% installation and size of the insti- 
, : | 21.1- | 34,000 | 6 24- 
of action of eight thousand (8,000) | 51°73 iS Sop tute. 
miles, a fair estimate of the cost of a a = *hnie S r stations, except 
u r i fair estimate o e cos i. —_a 510 o7 23,000] 20.0 27.000 | 10 12.2-in.| 14 6-in 1436 All technical testing stations, excej 
single. vessel would be twenty million | 16 24-pdr ing those who have already communi 
dollars ($20,000,000), and this, of cated with the undersigned, are, there 





course, does not include the large in- 
cidental expenditure involved in deepening channels 
and enlarging docks which would be necessary. 

6. To be of any real use, either tactically or 
strategically, at least four of such ships, or one divi 
sion, should be authorized, and not a single unit. Just 
here it is interesting to reflect that any vessel appro- 
priated for in 1913 could not join the fleet before 1916. 
At that time, assuming that we build two capital ships 
per year from now on, the situation will be: 


Ger- United 


Japan. many. States. 
Battleships =e ‘ 6 17 11 
Battle-cruisers : 7 8 0 
Battleships, Second class . 13 12 24 


Thus, even if two battle-cruisers should be added to 
our fleet by 1916, they would be opposed to eight similar 
cruisers of Germany, or seven of Japan, and it is diffi 
cull to see how so small a number could accomplish 
anything. 

Uses. 
In considering now the uses to which this type 
may be put we naturally consider them under the three 
heads (1) Before action. (2) In action. (3) After 
action 


(a) Before Action —There is no question that they 


battle-cruisers for this short-range scouting is that, 
when used in a sereen, they can drive in the scouts of 
the enemy and prevent them from getting valuable 
information, and they may even be able to force an 
action where the enemy is unwilling to engage. 

(b) In Action.—When the action is actually joined 
they would be very useful in obtaining a position at 
the head of the enemy’s column, opposing his weak 
end-on fire with their powerful broadside fire and thus 
“capping” his column, as it is called, and forcing him 
to change his course. Or they might be used in the 
much-talked-of, but never-used, formation of the “fast 
wing,” which is simply a detached body available for 
threatening the head or rear of the enemy’s column, 
or a weak point in his line. 

(c) After Action.—Assuming that these cruisers have 
preserved their speed after the battle, which on ac 
count of their light armor could probably only be done 
by keeping them out of it, there could be no doubt that 
they would be of great value in the pursuit of a dam 
aged and retreating enemy either in heading him off, 
harassing his flanks, or in reinforcing pursuing de 
stroyers. 

8. The above is an outline of the probable uses that 
would be made of this type by the powers possessing 
them. Should we attempt any of them, however, it will 
be at once seen that against any probable enemy we 
will be hopelessly outnumbered. Also, in all the great 


fore, requested kindly to make early 
response to this inquiry. 

“The Imperial Testing Office is also prepared to re 
ceive information regarding new developments and de 
partures in the field of technical testing. 

“THe IMPERIAL AND Royan Testing Orrice, 

January, 1913. “Exner, President.’ 


Using Ice to Save Apple Trees 

MARYLAND orchardist has found that the balm) 
y spring-like weather prevalent this winter in some 
sections of Maryland promises to cause a premature 
blossoming and budding of his apple trees, and is said 
to have purchased a hundred tons of ice and cracked or 
broken the same into small pieces which he has packed 
about the roots of the trees to produce in this manner 
a temperature which will retard the blossoming of the 
trees. It is a common expedient to heat orchards to pre 
vent injury by frost, but this is believed to be the first 
instance where artificial cooling has been resorted to 
The orchardist declares that if the warm weather con 
tinues, the apple and peach crop in his section will be 
considerably reduced if not entirely destroyed nuless 
some means are resorted to to prevent the premature 
blossoming. 





‘In this connection it is interesting to note that the off 
cial name recently given to these cruisers in Germany Ig 
Linienschiff Kreuzer, or cruisers of the line, 
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Photographing from a Skyrocket 
imagination, surely to see any 


[* takes an active 
sympathetic relationsh 


ip between a skyrocket and a 
camera delicate is the one, so boisterous the other; 
but the feu \ Ine nd the powers of Mr. Alfred 
Maul. who ha inked the one to the other in a happy 
co-partie hip hye esults of which are shown in the 
accompa ' ellent photograph taken by his device 

rh et-cn ra is it might be called, was de 
igned ff ilit Irposes and was demonstrated be 

e the ¢ iilita iuthorities with such success 
that it has been officially accepted. The problem was 
not an eas one d the inventor claims to have been 
trying to ke up these two very dissimilar things for 

ne twelve yeu! for it has taken that time to bring 
the devi its present undoubted perfection 

rh u illustrations, for which we are 
indebted to the illustrated London News, show the 
construction of the camera-carrying rocket; the method 
of mounting and firing it; and the way in which it is 
knocked de ind packed on a light handeart for trans 
portation The apparatus is described as consisting of 
a cumera eld in a pointed hood, at the top of which 
is a pneumatic electric contact, and a holder which 
contains a parachute and the upper part of the rocket 
tn I top of the | ler i i gyroscope which serves 





definition, that they could not fail to give valuable in- 
formation regarding the strength and disposition of 
the enemy's troops, artillery and earth works. 


The Enlargement of the Aswan Dam 
By the English Correspondent of the Scientific American 
{ AT great engineering work, second only in mag- 
nitude to the original construction, the enlarge- 


ment of the Aswan barrage across the Nile, has been 


completed. The work has been in progress for nearly 
six years, and although of a somewhat delicate char- 
acter, it has been carried through to completion with- 
out a single untoward incident. 

When this barrage was first contemplated Sir Will- 
iam Willeocks, the eminent irrigating engineer, recom 
mended that the great wall across the river, 1.21 miles 
in length, should be of sufficient height to impound the 
water to a level of 114 meters (S80) feet above sea 
level, the maximum head of water thus obtained being 
“6 meters (S6 feet), whereby the volume of water 
stored would amount to &8,300,000,000 cubic feet in 
round numbers. This seems an enormous volume, but 
it was only a little more than fifty per cent of that 
actually required to meet the needs of the country 
which could be served 


Unfortunately, public opinion demanded the reduc- 











new with the old work. Sir Benjamin Baker recom- 
mended that, in building up the new part of the ma- 
sonry, a space ranging from 2 to 6 inches should be 
left until sufficient time had passed to enable the tem- 
perature of the old and new masses to become equal, 
when they were to be connected by cement grouting. 

Accordingly, the new work was built up in front of 
the old, and was not connected to the latter except by 
a number of steel rods of 14 inch diameter and 8 feet 
in length, sunk to a depth of 4 feet into the old work, 
and disposed at intervals of about 3 feet 6 inches. 
Extreme care had to be exercised to keep out 
moisture, and also to prevent débris from falling and 
collecting in the space between the two sections. 

The work of attaching the new masonry to the slop- 
ing face of the dam had to be carried out during the 
periods when the sluices were shut, temporary em- 
bankments being improvised with bags of sand to keep 
the working area dry. The work was done in separate 
sections, and as it was spread over five seasons, ade- 
quate time was offered before the new and old parts 
of the work were connected by the grouting. Owing 
to the careful arrangements made by the contractors 





in regard to labor, the programme, carefully prepared 
before the work was started, was carried out exactly 


us planned, and the new parts of the wall stood fully 























Kinigsbriick, photographed 
from a rocket. 























The military rocket-camera knocked down for 
transportation. 





The rocket head, the stick with wooden feath- Rocket photograph of Steuz 
ers and the frame. 


village under snow. 
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t (curves “= te mel ‘ 
Laussnitz village photo- 
graphed from a rocket. 


to maintain the camera in the desired position for the 
snapshot The stick of the rocket is about fifteen feet 
in length, and it is fitted at its lower end with wooden 
feathers rhe whole rocket is twenty feet in length 
and it weighs about eighty-four pounds. The camera 


is Capat 


le of taking eight by ten-inch plates 
For giving the proper direction in firing, the rocket 
ix mounted in a special form of “gun-carriage,” which 
s mounted at the apex of a stout triangular base, and 
is capable of being elevated through any range from 
the horizental to ninety degrees When the rocket is 


fired electrically (from a distance of about 200 yards) 


the gvroseope ix started, and, in about eight seconds’ 
ime, the rocket, with the camera, reaches a height of 
ibout LAO foes When the rocket is turning at the 


ighest point of its trajectory. the camera being held 


in the proper direction, covering the field of view, by 


the gyroscope, the camera shutter is released and the 
hotograph ts taken At the same moment a parachute, 
vYineh forms part of the apparatus in the head of the 
wke is set free, and the rocket divides into two 
parts The parachute opens and the whole of the 
mechanism rocket head, ete., drops gently to the 
ground, landing i bout fifteen minutes. We reproduce 
some Of the photographs which have been taken with 
his instrument, and they are so sharp and clear in 


The camera-carrying rocket in its frame ready 
for firing. 


ROCKET PHOTOGRAPHY 


tion in the height of the barrage, and the Egyptian 
government responded to the popular outcry. However, 
the amended work was designed in such a manner 
that, if the exigencies arose, the wall might be height- 
ened by 6 meters (20 feet) with perfect safety 

After the barrage was opened and the widespread 
benefits that were bestowed by the scheme became 
recognized, the mistake in reducing the height of the 
structure was appreciated. The question as to whether 
a greater volume of water might not be impounded by 
raising the crest of the barrage was discussed Sir 
Benjamin Baker stated that such an end could be 
achieved with complete safety, if carried out upon the 
lines he laid down. He prepared the plans for the alter 
ations, which involved increasing the height of the 
barrage by 5 meters (16.6 feet) and augmenting its 
thickness also by 5 meters. In this way the water 
level would be raised by 7 meters (23.4 feet). whereby 
the volume of stored water would be increased from 
35,300,000,000 to about 81,200,000,000 cubic feet. 

The contract, which was estimated at $7,500,000, was 
handed over to the well-known British contractors, Sir 
John Aird & Company. who had been responsible for 
the original works, and to whom we are indebted for 
the permission to describe and illustrate the altera- 
tions. The important problem was the bonding of the 


A snapshot of the rocket at the moment of 
firing. 


The parachute bringing ap- 
paratus to earth. 


two years before the connecting bonding was taken in 
hand. 

On the western side the barrage terminates in the 
structure forming the navigation lock. Formerly there 
were four lifts to meet requirements when the water 
was impounded; but in the new work a fifth lift had 
to be added. So far as the locks are concerned the 
walls of each have had to be raised, the extent of this 
increase varying from 16.4 feet in the case of the 
upper lock to 19.7 feet in the case of the fourth lock. 

The alterations demanded extensive rearrangements 
in connection with the lock gates. These, as was 
pointed out in the Scientiric AMERICAN upon the open- 
ing of the original dam several years ago, are of a spe- 
cial single-leaf sliding type. Now, as the water level 
has been raised, the depth of water in the uppermost 
tocks is very great, demanding gates 78% feet high, 
by 32 feet 2 inches wide, while the other gates are 
59, 5214, 46 and 36 feet in height, respectively. Each 
is carried on a carriage which rolls over a roller path 
earried partly on a bascule and partly on the wall of 
the lock. On the land’ side a recess is provided in 
the wall in which the gate is carried when boats are 
passing through the lock. 

In the alterations the gates were either moved bodily 

(Concluded on page 1/7.) 
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When the Aswan Barrage was first projected Sir William Willcocks recommended that its height should be great enough to impound the water to a height 
of 380 feet above the sea level. The enormous volume of 88,300,000,000 cubic feet which should have thus been stored up seemed so vastly in excess of the 
actual requirements that, in response to public opinion, a lower height was adopted. The reduction proved a mistake, and now it has been decided to 
heighten the structure. Fortunately the necessity of this heightening was foreseen so that it can be easily carried out. 


The heightening of the Aswan Barrage involved the important problem of bonding new masonry with the old. The late Sir Benjamin Baker recommended 
that in building up the new part of the masonry a space ranging from two to six inches should be left until sufficient time had elapsed to enable the tempera- 


ture of the old and new masses to become equal, whereupon they were to be connected by cement grouting. Sir Benjamin's plan has been followed. 
~ 
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Horse, 1.60 meters from nose to root of tail. Outlines 
of a hind showing through more recent picture. 





The Altamira Wall 
Paintings 


Some Remarkable Specimens of 
Primitive Man’s Art 





el 


Aurochs, or European bison, 1.50 meters from nose 
to root of tail. 




















FRYE origi: f the eight animal drawings repre 
| duced on this page re probably of greater inter 
est is documents f humal history than anything 
tha vr di Kgvyptia tombs or pyramids 
They are. i fact, taker vith the circumstantial evi 
dence attaching to them. our warrant for believing that 
artist t« Dower vA highly developed in Palaeolithic 
mat Of the vigo nd correctness of the drawings, 
there can be no questi for anyone who has what 
may be called the jogical eye In an article on “Mar 
of the Old Stone Ag j The American Museum Jour 
nai. I if lienry | (shor says of these paintings: 
The frescoed ceiling of Altamira is the finest 


expression f palaeolithie art Not even the faultless 


reproduction rf Abin reuill can convey any idea of 


the impression produced by this wonderful chamber 
It rank for palaeolithic times with the great gallery 
of VelAsquez in the Prado of Madrid The date 
of these paintings has now been determined—roughly, 
it least « between two hundred and three hundred 
centuries ago, in days when European man lived in caves 


and ate the flesh of the aurochs, or European bison 
Between that remote period and the day—about 
thirty years age when Don Marcelino Sautuola first 


had his attention called, by his little daughter, to the 


figure of an aurochs on the wall of the Altamira cay 
ern, these works of art had probably been seen by no 
human eye. They are only dimly visible by the scanty 
daylight which falls upon them Don Marcelino was 


f the 


nes which might tell him what 


busy digging for flint implements in the floor « 
I 


cavern “nd unearthing 





nants of the cave were in the habit 


the prehistori 
of eating, when his little daughter, pointing at the wall, 
suddenty exclaimed Foro! Then, by the light of 
candies, they began the investigation of these pictures 
which have sin become famous, more particularly 
through the great monograph (“La Caverne d’Alta 
mira”) published by M. Emile Cartailhac and the Abbé 
Henri Breui 

But fame did not come to the Altamira cavern im 
mediately after Don Marcelino’s discovery After an 
examination by M. Harlé, it seemed that the thinness 
if the crust of lime which coated the pictures indicated 
a comparatively recent origin, and their true palaeon 
tological significance might have been lost had it not 
been for other wall paintings found in other caves, 
which curried with them—in the fact that the sub 
jects incladed palaeolithic animals, such as mammoths 

evidence of extreme antiquity Altamira is in the 
neighborhood of Santillana, in the Asturian province 


of Santander, which lies to the south and west of the 


lDyrenees North and east of the same range investi 
gations at several other places brought to light other 


drawings of animals, notably those of La Mouthe 
(1895) and Combarelles (1901) The increased in 
terest in prehistoric cave pictures, leading to compari 

: of all the discoveries, and study of the remains 
found on the smoke-blackened hearths, ended in the 
conelusion that Altamira, as well as its French counter 


parts, was indewd a palaeolithie dwelling 





| 

| 
L ~ —s 
Three anima!s: an ox (finished), a horse and a boar 
(sketched) 2.25 meters between the extreme 
muzzles. 


One of the first difficulties in the way of accounting mzn—Don Marcelino Sautuola and those who followed 
for these paintings was the absence of daylight upon Sim—needed good modern candles to obtain a good 
the surfaces which they adorn. Palaeolithic man, pre iew of the pictures, and they had some difficulty in 
sumably, could not paint in the dark, or even in. a keeping the smoke of their candles from blackening 
twilight. any more than modern man But modern the painted walls, just as the smoke of palaeolithic 


kitchen fires had left its mark to endure for more than 








=e | twenty thousand years. It was only after a study of 

the remains of utensils found in the caverns that the 

savants solved this difficulty by the hypothesis that 

the prehistoric artists used lamps consuming animal 

oils, somewhat analogous to the blubber lamps of the 

Eskimo. Such lamps would give a very clear light, 

with hardly any smoke. There remains the question: 

Why should the primitive artists have chosen to decor 

ate the darker recesses of their dwellings, rather than 

practise their art where the light of the sun would 
have helped them? 

The answer to this question is connected with cer- 

tain features in the wall paintings which at first were 

, in themselves much in need of explanation. In the 

first place, the various figures are not arranged in the 

form of friezes, or in any other way which would indi 

cate that their intention was decorative: they are 

placed here and there without any apparent artistic 

= ; eee j design whatever, though some of them are so drawn as 


Bellowing aurochs painted over unfinished sketch to utilize accidental unevennesses of surface, giving 


of one charging. something like an effect of colored reliefs. Then again, 


the figures are sometimes surrounded by lines of con- 





ventional indications which have been interpreted as 
representing little primitive houses. Putting all these 
| circumstances together, it seems probable that the 
paintings were made not for the love of beauty, or to 
“show the hand” of palaeolithic Giottos, but with 
strictly business aims. They were, in fact, primitive 
pot-boilers, done to supply the larder with material. 
In none of the caves is there a picture of any animal 
that was not eatable, and—by the evidence of the bones 
found on the hearth—actually eaten by the cave-dwell 
ers. The same, it appears, is true of the animal pic- 





lage 
Le. - —— ——— 











| tures made by Australian aborigines. The hypothesis 

of M. Salamon Reinach is that, like the Australian 

Boar, 1.45 meters long from snout to tail. The aborigine, the palaeolithic man of Southern Gaul and 
artist began his sketch with one pose and finished Northern Spain believed in his own paintings of deer, 
with another. boars, aurochs, horses (considered good eating) and 
8 mammoths as potent to attract the animals themselves. 
The pictures were supposed to operate as charms on 


the very big game which they represented, so that these 
creatures found themselves instinctively wandering 
into the vicinity of the cavern adorned with their effi- 
gies, and the farther in the pictures were, the more 
secure would be the capture of the subjects. 

As to the primitive apparatus with which these paint- 
ings were achieved, the learned investigators have 
reached some important conclusions. Whatever may 
have been the material of the pigments, it was ground 





in stone mortars with stone pestles. The pigments 
were laid on with animal fats, instead of oils, from a 











Galloping boar, 1.60 meters from root of tail to palette consisting of the scapula of some animal. For 
’ « . . bs 


brushes, it is supposed that these ‘imitive painters 
snout. ppo hese primitive painte 


used the feathers of birds or sticks chewed at the ends. 
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ona ii. | 





Hind, 2.20 meters long. Evenness of the outlines Aurochs, 1.50 meters from forehead to hind quar- 
indicate a smooth wall surface. Small aurochs to ters. Outline formed partly by irregularities of 
the right. the surface. 
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Notched Lathe Dog 

By William Grotzinger 
N ordinary lathe dog can easily be prevented from 
A letting its work slip and causing trouble. The fol- 
lowing method will prove good: Take a three-cornered 
file and file several deep notches into its inner. face at 





Non-slipping lathe dog. 


one side. Now put the work and dog in place as illus- 
trated, and the dog will grip it with astonishing firm- 
ness. Work as large as the dog will admit can now be 
turned without slipping. 


Straightening a Back Saw 
A FTER the back saw has been set and filed quite 
42a number of times it will become slack and kinky 
along the saw tooth edge. If the saw is properly con- 





Straightening a back saw. 


structed, one tap of the hammer on the back at the 
extreme end, will straighten it instantly.—A. B. 


Chair Making One Hundred Years Ago 
By Albert F. Bishop 

UITE frequently in occupying a very old chair it 
A) will sway from side to side quite easily, but still 
the parts will not separate. This is due to the con- 
struction, which is quite ingenious. The wood in shrink- 
ing grips tightly on the rounds. The uprights or legs 
marked A are of green wood. The rounds and curved 





Chair construction of our great-grandfathers. 


back connections marked B are thoroughly seasoned. 
You can readily see that when the green wood becomes 
seasoned it will shrink very tightly on the seasoned 
pieces, so much so that they very seldom come apart, 
although there is no glue used. 





Lettering Triangle 

To the Editor of the WorksHorp DEPARTMENT: 

Referring to the different suggestions for making the 
guide lines for lettering drawings that have appeared 
from time to time in your columns, I wish to call at- 
tention to a very neat device stationers are selling over 
here. It consists of a triangle made of celluloid and 
provided with vertical rows each of three flaring holes. 
Placing the point of a lead pencil into one of the holes 








Drawing guide lines for lettering. 


of the row selected, the triangle is run along a ruler by 
means of the pencil point. Arrived at the end of the 
line thus drawn the pencil is placed into another hole 
of the row in question and a line drawn in the opposite 
direction. The operation is repeated once again and 
these lines will be found to be drawn exactly parallel 
and spaced correctly apart. The rows of holes are 
designated by the number of the round-writing pen best 
adapted for the size of letters in question. 
Bonn, Germany. Ep. C. MAGNnus. 


Sharpening Edge Tools 
By W. D. Graves 

HE essential feature of a good cutting edge is that 

its two sides shall form a sharply defined acute 
angle, which can only be attained by having such sides 
straight as shown, much magnified, at A in the drawing, 
rather than curved as shown at B. Where the novice 
usually fails in whetting an edge tool is in giving it 
a rocking motion, producing the rounded edge; and the 
principal element of skill in the operation lies in hold- 
ing the blade and the stone at the same relative angle 
throughout. There are some apparent exceptions to 
this rule, as the common ax; but they are only ap- 
parent, not real. An ax used for chopping is better 
ground with the sides smoothly curved, but the sides 
of the extreme edge, if it is a good edge, must be 
straight. Of course these straight sides may be very 
short, only as long as they are made by the final 
“setting,” or whetting, of the edge, but they are there. 
The proper “thickness” of the edge, i. e., the degree 
of acuteness of the angle formed by the two sides, 
depends wholly upon the nature of the tool and the 
work it is intended to perform. A “thin” edge will, 
of course, cut more easily, but it will also break and 
become dulled more quickly; so the proper angle must 
be determined, by observation and experiment, for each 
tool and purpose. The conservative beginner will aim 
to err in the way of making the edge too thick; 
then as he finds it amply strong to do the work with- 
out breaking or nicking he will make it a little thinner, 
and so proceed till he learns the most effective and 


Vi 


Various forms of cutting edges. 








economical angle. An edge which would be sufficiently 
enduring on soft pine would become almost immedi- 
ately blunted on lignum vite: while, for use on any 
given wood, differently tempered tools require sharp- 
ening at different angles in order to give the best 
results. 

As most wood-cutting tools are sharpened like a 
chisel this form of edge may perhaps best be used in 
illustrating the method of sharpening all. If the tool 
is very dull the work of sharpening is expedited by 
first grinding it on a stone or wheel of a grit too coarse 
to make the final cutting edge: taking care to have it 
symmetrical and either straight or of the curve of the 
grinding wheel, as shown at (. This method of mak- 
ing the sides inwardly curved—or “hollow grinding” 
which is carried to its extreme in razors, Jessens the 
work of whetting, but tends to make the edge weak 
and incapable of withstanding hard usage. 

On the grindstone or abrasive wheel the tool is 
brought to an edge somewhat more acute than is de- 
sired for the finished one; but, owing to the coarse- 


ness of the abrasive used, i: is too rough for keen 
cutting. The final edge is “set” by rubbing with or 
on a flat finishing stone of finer grit, making a new 
and sharply defined bevel as shown, magnified, at PD. 
All cutting edges are somewhat serrated, some being 
finished on a stone so coarse that the serrations may 
be seen with the naked eye, as that of the commen 
scythe. Such edges are made to cut by a sliding action, 
like a saw; and, for that matter, even a razor will cut 
much more readily if given a slight endwise motion. 


Strap Hinges vs. T-Hinges 
By G. W. D. 
N deciding whether to use strap or T-hinges one 
should keep in mind the fact that, when the two are 
of the same nominal size—as six-inch or five-inch 
and of about the same cost, the T-hinge is about 
twice as strong as the other. A thing is only as strong 





Fig. 1.—Strap hinge. 


as its weakest part, and the weakest part of such hinges 
is the joint, or that part of the flap which bends around 
the pivot. Both strap and T-hinges usually fail 
through the straightening out or breaking of this part; 
and, as will be seen by reference to the accompanying 
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Fig. 2.—T hinge. 


sketch, this part is twice as wide in the T form as 
in the strap. In the T-hinge it is of the whole width 
of the strap, as at A B, while in the strap hinge it can 
be of only half that width, as C D. 


Cutting Keyways With a Lathe 
By H. D. Chapman 
METHOD of cutting keyways with a lathe is pic- 
4 Atured in the accompanying drawing. A plug center 
is made to screw in the lathe chuck, as shown at A. 
The center is then placed in the tail stock of the lathe. 
The shaft is then placed on the center and the other 




















Cutting keyways with a lathe. 


end in the chuck, thus holding the shaft rigid while the 
keyseat is being cut. A hole is drilled at either end of 
the keyseat BB. This gives the tool clearance while it 
is being machined. The lathe is geared up t6 a high 
pitch, the tool is set in the tool post, the lathe is started 
up, and the feed is then thrown in, thus feeding the 
carriage along the work. Of course a special tool is re- 
quired to suit the keyseat. A keyseat can be cut in 
a lathe just as well as it could be in a shaper 


Making a Socket Wrench 
| bln mechanics will not take the trouble to cut 
out a socket wrench, but this is easy enough 
when done according to the drawing. It is laid out 
on the steel for drilling. Six small heles should be 
drilled if the socket is to be a hexagon. These holes 





Method of cutting out a socket wrench. 


will cut out the corners. Then one large hole ts drilled 
in the center which will cut out nearly all the stock 
and should cut two thirds of its way into the small 
holes. Then there is but little chipping to be done 
after this operation ; simply two smal! fragments, which 
are indicated at A. 
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Recent Improvements in Machine 


Tools—I 
f T has often been said, and rightly so, 
| te the wm metal 
attained is one of the miracles 


fection to which 


king has 
of modern times in many factortes 
ountry the various preces 
planed, 07 


uf furned milicd sawed, 


round in such quantities, at such speeds 


and ith -such unfailing accuracy as to 
ommand the admiration of the observer 
Yet in vite this perfection there always 
seom f / m for further improve 
ment This is the first of a series of brief 
articles on? ent improvements that have 
been made in machine tools Eprror. | 


MONG the inventors who have re 
A ent idded valuable changes to the 
highly developed art of machine tool man 
ufacturers are F. L. Eberhardt and W. F 
Zimmerman of Newark, N. J 

The device patented by these inventors 
is a machine for cutting the teeth of heli 
cn ear wheels, without imparting a dif- 
ferential motion either to the blank to be 
cut ort the cutter 

The advantage of this invention lies 
in the fact that a single direct connection 
is established between the rotation of the 
eutter and blank spindle, an advantage 
which is an essential feature in all gener 
ating mechanisms \ more perfect con 
irol of the feeding mechanism, both of 


he blank itself as well 


the cutter and of 
as of the relative ratios of rotation of the 
eutter and blank, is thus effected. 

In the figures, the work table 3, adjust 
ably mounted upen the frame 1, is pro 
vided with a revoluble work spindle 4 in 
which the work arbor 5 is secured, where 
by the gear blank 6 is centered and se 
cured to the spindle 4. A worm wheel 7 
is fastened to the lower end of the work 
spindle 4 and rotated by the worm 8 in 
This 


bearings 9 of the work 


engagement therewith worm is 


mounted in the 


and is 


meshes 


provided with a gear 10, 
slidably 


slide 3, 


which with a gear 11 


keved to the index shaft 12 


The index shaft 12, mounted in bear 
ings at either end of the frame 1, is con 
pected to the tudex driving shaft 13 by 
means of a compound train of change 
wheels 14. 15, 18, and 19 to drive the feed 
of the helical cutter 31 The stud 16, 
carrying the gears 15 and 18, is slidably] 
arranged in the arm 17 to accommodate 
This 
upon the 


change gears of different diameters 


arm 17 is pivetally mounted 


driving shaft 13, and is secured in the 
various positions by the bolts 22 to the 
bearing 21 | 


The drive shaft 15, which imparts mo 


tion directiy to the gear blank receives 
its motion from the main shaft 25 (Figs 


2 and 3) rotated by the cone pulley 2S 
through the worm wheel 26 and the worm 
27 The ratio of the worm wheel 26 and 
be equal to or a factor of 


worm 27 must 





‘atio between the main driving shaft 


25 and the helical cutter so that for each 


rotation of the cutter the index drive 


shaft will make a complete rotation or a 
multiple thereof 
The helical cutter 51 is secured to the 


cutter shaft 32, mounted to rotate in the 


swivel carriage 33 The cutter carriage 


4. upon which the swivel carriage 33 is 


mounted, is vertically adjustable upon the 


tanchion 2 and is parallel to the axis 
f the gear blank The swivel carriage 
is secured to the cutter carriage 34 in 
7) tngulur position in relation to the 
year blank by belts 35 in the T-slot 36 


The heileal eutter is pivoted about the 


haft 42 by means of the bolts 35 and 


r-slot 36, and rotatable connection 


through the driving gear 37, pinion 38, 


sears 40, 41, 43 and 44 is 
the cutter drive shaft 


shaft 30. bevel 
thus secured wit! 


4 for any angula vsition of the cutter. 


For reversing the direction of rotation 
of the 


and 48 on the drive shaft 25 are operated 


helical cutter, the bevel gears 47 


by the yoke 49 and handle 50) to engage, 
alternately, the bevel gear 46 on the cut 
ter drive shaft 45 

The feed of the cutter parallel to the 
axis of the gear blank is obtained through 


the change gears 23 and 24, feed worm 


gears are selected in accordance with the 
material of the blank and the angle of 
the helices and placed in position. The 
proper index change gears are next placed 
driving and index 


between the index 


shafts. The work blank is then adjusted 
by the serew 5S and the hand wheel 59 
for the proper depth to be cut. 

The teeth of the gear will then be cut 
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blank spindle, an advantage which is 
mechanisms. 
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A single direct connection is established between the rotation of the cutter and 


an essential feature in all generating 
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A machine for cytting the teeth of helical gear wheels without imparting a 


differential motion either to the 


shaft 53, feed worm 54 and wheel 55. from 
the index driving shaft 15, which rotates 
with the helical cutter. 


threaded 


it synchronism 


The feed screw 56 engages a 
portion 57 of the cutter carriage 34 and 
is rotated by the feed worm wheel 55 

To arrange the apparatus to cut helical 
gear wheels with a helical cutter, the gear 
upon and secured to 


blank is mounted 


s secured 


the work spindle; the cutter 
to the cutter spindle, and the swivel car 
riage is adjusted to the proper angle with 
relation to the gear and according to the 
angle of helices to be cut, and is secured 
in such position by bolts. The change feed 


blank to be cut or to the cutter. 


y ohe passage of the cutter across the 
face of the blank. 
(To be continued.) 


Prizes Offered by German Engi- 
neering Societies 


SHE Verein Deutscher Maschinen-In- 

genieure offers a number of prizes, as 
follows: 

I. A prize of 1,500 Marks for an in- 
vestigation of the causes and means of 
prevention of street noises due to railways 
and street railways. 

Il. A prize of 1,500 Marks for a thesis 


on modern systems of steam heating for 
railway carriages. 

Ill. A prize of 1,500 Marks for a thesis 
on modern lifting devices in use in loeco- 
motive works. 

IV. A prize ranging up to 4,000 Marks 
for the design and computation of springs 
for railway carriages. 

Readers interested in these competitions 
are advised to address further inquiries 
regarding details and conditions to: Die 
Geschifts stelle des Vereins Deutscher 
Maschinen-Ingenieure, Lindenstrasse 80, 
Serlin, S. W. 

COMPETITION FOR MINER'S ELECTRIC 

SAFETY LAMPS. 

Aecording to Electrical Engineering, a 
best electric lamp 
provided with a reliable fire-damp indicator 


prize of $6,250 for the 


is being offered for competition in Germany 
by the Verein fiir die Bergbaulichen Dort- 
mund. The lamp is to be eapable of giving 
a light of one Hefner candlepower after 
burning for 12 hours, must be safe in the 
presence of fire-damp even if damaged. 
Three 


man), drawings, ete. 


lamps with descriptions (in Ger- 
, In triplicate, must be 
submitted to the Verein, at Essen-Ruhr, 
before October Ist, 1913. 
be a committee representing the Govern- 
ment, the Westphalian Miner’s Associa- 
tion, and the Dortmund 


Association. 


The judges will 


Mine Owners’ 


Automatic Fog Gun 
By E. O. Carter 

N automatic fog gun is now being put 

4 Ato active service on the Clyde. The 

invention consists of a method of obtaining 

powerful explosions of a mixture of acety- 

lene and air at regular predetermined in- 

tervals. The machine is at present made 

in two sizes, the cost of working being, 

respectively, about 4 cents and 6 cents per 
hour. 

The writer when in Glasgow 

had the 

machine at work, and the noise of the ex- 


recently 
pleasure of hearing the smaller 
plosions was sufficient to take away any 
desire to hear the larger machine! A pow- 
erful acetylene fog gun has already been 
erected on a rock station off the west coast 
itself 
much superior to the sonite signals usually 


of Seotland, where it has proved 
placed in such situations, as it is not liable 


to be exploded prematurely and is not open 


to the danger of being fired by lightning. 


Furthermore, it does not require the con- 
stant supervision of a keeper to put on 
charges and fire them, as it is entirely auto- 
started it will continue until 


matic. Onee 


stopped. Where the apparatus is fixed on 
an isolated rock, and in other situation 
where a wire connection is inadvisable, it is 
intended to arrange that it shall be started 
and stopped from shore by means of a small 
wireless installation 

The invention is thus admirally adapted 
for use on buoys and where expense and 
want of space on which to build prohibit 
the use of compressed air fog signals. 

The present machine is the outcome of 
vears of experiment covering a variety of 
gases, the mixture of acetylene and air 


having been found to give the best results. 


The Death of James B. Hammond. 
James Bartlett Hammond, inventor of the 
typewriter that bears his name, died at St. 
He had 
intended for 
the ministry, he graduated from the Uni- 


Augustine, Fla 
a varied career. 


, on January 27th. 
Originally 


versity of Vermont, and eventually en- 
tered the Union 


He soon gave up the idea of joining the 


Theological Seminary. 
church, and went to Germany, where he 
He was a war corres- 
pondent during the Civil War. As a short- 
hand reporter in a Boston court, he first 
conceived the idea of his typewriter. To 
this he devoted the rest of his active ca- 
reer. He made a large fortune out of his 
invention. 


studied philosophy. 
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PATENT ATTORNEYS RECENTLY PATENTED INVENTIONS 
- These columns are open to all patentees. P > thr di 
OVER 65 YEARS’ The notices are inserted by special arrange ut your pipe- ea ing 
EXPERIENCE ment with the inventors. Terms on applica- 
tion to the Advertising Department of the problems up to us-—-——-—— 
SCIENTIFIC AMERICAN, 
— The men who make the biggest line of pipe-threading 
Oe Reevent te Weenie, tools on the market It and motor machines 
DEVICE FOR HOLDING TEETH IN AGRI- | —Can Giv0 yOu Gagan, Sngenpatieed waatee. 
CULTURAL IMPLEMENTS.—M. L. AKERS, 


Trave Marks 
DESIGNS 
CopyricuTs &c. 


INVENTORS aare invite 






i to communicate with 


Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, n regard to 
for their Inventions, 
Trade. Marke - 2 1: Gonnuteiiees egistered. Design 

Patents and Foreign Patents secured 
A Free Opinion to the probable patentability 
t » rea ‘ to any inventor 
fur t r r sketch and a brief de- 
cr ? € ommunications 
ar ( tna Book on Patents 
Oldest a f ecuring patents; it 

ty-f ar ag 

ribed without 


Scientific p eveor snc 


MUNN & CO., 361 Broadway, New York 


Branch Office, 625 F St., Washington, D.C. 














Classified Advertisements 


Advertising in this column is 75 cents a line. No 
ess than four nor more than 12lines accepted. Count 
seven words to the line All orders must be accom- 
panied by a remittance. 

AGENTS WANTED 

FREE SAMPLE goes with the first letter. Some- 
thing new very firm wants it. Orders from $1.00 
to $100.00 Nice pleasant business Big demand 
every where Wr te for free sample. Metallic Mfg. 
Co., 438 N. Clark, Chicago 


BUSINESS OPPORTUNITIES 
LICENSES neg 


gotiated amongst first class Britis 





Firms for successful American Inventions es wer 
in England “ee ally W. Dimes, A. M.I -E ,120 
Thornlaw Road, West Norwood, I jondon 8. “Ee - Eng. 
FOR SALE 
FOR SALE: 8-in. Fauth & Co. Equatorial Tele- 
vith full mountings: Transit Instrument, 3-in. 
t rriangulat rransit; Geodetic Level; 
neter with recording attachments; Astrono- 
mical Clocks. J. L. Hurlbert, Dunkirk, N. Y. 
PATENTED AUTOMATIC WINDOW SASH 
Fastener—burglar proof Owner will sell outright 
Bonanza _ for ard ware Manufacturer a 
Jules F. Parent. 322 Mansion PI., Plainfield, N. 


PATENTS FOR SALE 








UNITED STATES PATENT No. 1,001,311 and 
Canadian Patent 138.712: illuminated street indi- 
cator for interior of t cars Only machine in- 
vented for showing streets from interior of cars. 
Address W. D. Seale, 850 Driggs Ave., Brooklyn, N. Y. 

SMALL LATHE. Foot power, back geared, screw 
cutting, compound rest, chucks, attachments includ. 
ing gear cutter, highest grade, slightly used, perfect 
condition. price $40. N Sigsbee, Paterson, N. J. 

A CONVENIENT KITCHEN PUMP. can be 


if interested in- 
sell at some price. 


connected at 
vestigate and 
1 


veral different places 
send bids. Going to 


Pat: No. 1.012.896. Jasper Murray, Huckabay, Tex. 
WANTED 

LOCAL REPRESENTATIVE WANTED. Splen- 

did income assured ris nan to act as our repre- 





r business thoroughly 


experience unnecessary All we 








>t resty mm ambition and willing- | 
ness to |! n a lucrati business o soliciting 
or traveling Kee s is an exceptional opportunity 
for « man in y ° ‘tion to get into a big paying | 
business with« vat capital and become independent 
for life. Write . t once for full particulars. National 
Co-Operative Realty Company H-378 Marden 
Building. Washington, D. C 


ONE PERSON WANTED each locality as agent 
for complete line Oil Mops, Self-Wringing Mops (5 
styles Fibre Brooms $5.00 to $10.00 daily to 
workers. Hilker Mow Company, 1207 Grand Avenue, 
Chicago. 

MISCELLANEOUS 
MODEL AND FINE CLOCK TRAIN WORK. 


Estimates given. Work done 
contract Waltham Clock 
Massactiusetts 

_IF ANY READER 
Case, or he reads this himself 
Shaffer, 28 Baltimore St., Cumberland, 
car truck important 


by the 
Company, 


hour or by 
Waltham, 


KNOWS the address of I. H. 
please write to Frank 
Md About 


I 
| 
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Trade Marks 


| Trade Names 
| 





Do you use a Trade Mark? 
Do you own the Trade 


> 


| 
} larks you use 
You should read this booklet 

to obtain a definite and clear 

|| conception of Trade Mark 

rights 

TRADE MARK is 

a most valuable busi- 

ness asset. It will pay you 
to know how such marks are made valuable and 
why and how they are protected. The registra- 
tion of trade marks is explained in this booklet 
which gives a thoroughly comprehensive idea of 
the requirements for registration. The elements 
of a good trade mark are fully discussed and many tests to 
determine the requisites of a desirable trade mark are given. 


List of Chapters 

















Chapter |—The Trade Mark as a Business Asset. Chap- 
| ter Il—The Federal Trade Mark Law. (Classification of 
| Merchar Chapter Il—Analysis of the Require- 
| ments of Registration. Chapter 1V—The Elements of a 

Good T; Mark. Chapter V—Trade Mark Protection. 

Chapter V Practical Information which should be fur- 

nished the Trade Mark Attorney. 
The booklet is printed in two colors and is illustrated 
by fifty engravings. 
Send 25 cents today for a copy 
MUNN & CO., Solicitors of Patents 
Branch Off 361 BROADWAY 
Washington, D. C. NEW YORK 
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holding 
their 
vides for adjusting 
perpendiculariy to the frame 
or at an laterally to the 


Pendleton, 
adapted for 
against 


Ore. invention is particularly 
the teeth of drag har 
supporting bars. It pro 
the teeth quickly, 
bar of the harrow 
of draft. 


rows 
means 


angle line 


DEVICE FOR EXTERMINATING VER 
MIN ON HOGS.—A. W. AppLecaTe, Brawley, 
Cal. In order to exterminate vermin on hogs, 
Mr. Applegate provides an apparatus which 
may be set up within an opening in a fence 
or other inclosure through which the animals 
|} pass and thereby actuate an oiling device. 
Means are provided for preventing waste of 
the oil, and applying to the backs of the ani- | 
mals only so much as is necessary to exter 
minate the vermin. 


STUMP-PULLER.—J. 
Wash. The invention directed to 
proved construction of stump-puiler adapted 
to draft animal, the con- 
struction and arrangement being such that the 
drum on which the rope is wound to pull up 
the stump adjustably connected to the 
sweep arm, so that these arms and the drum 
in turning relations with each other only 
when the sweeps are moving. 

DRINKING FOUNTAIN FOR POULTRY.— 
G. W. Gispens, Hadley, Ill. The principal 
objects of this invention are to provide means 
for preventing chicks or other poultry from 
fouling or otherwise disturbing the drinking 
water, to prevent the budding or crowding 
of poultry about the fountain, and to pro 
vide a simple compact structure that may 
readily transported. 
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Of General Interest, 
COUNTER.—J. 
i. a a 
rality of sections, 
| ruled lines with holes, 
! which are printed the 
sections reading from 


G. Buieear, Linoleumville, 
Biggar’s counter bas a plu 
each having ten parallei 
in the neighborhood of 
digits and a naught, the 
the right to the left, 
units, tens, hundreds, ete., so that when a 
pen is inserted in the 5 hole in the units sec 
tion, in the 6 hole in the tens section, in the 
4 hole in the hundreds section, and in the 8 in 
re thousands section, the sum indicated will 


8. 





read 8,465. 

HOLDER.—J. A. MANnson, 347 W. 
New York, N. Y. The invention re 
holder for sales cards, which may 
readily mounted and which will positively 
retain the cards in removable position. It 
consists of a light metal sheet, the outer edges 
of which are turned inward on both 
the sheet to hold cards upon opposite 
of the same, the sheets being mounted upon a 
suitable support. 

PROCESS FOR REMOVING COPPER 
FROM OTHER METALS.—R. R. Moreno, care 
of Bethlehem Steel Works, Allentown, Pa. Be 
fore they are accepted guns must be sub 
| jected to proof firing tests with charges of 
| progressively increasing size. In these tests} 
the projectiles are scraped by | 
the compression slopes and rifle parts until | 
they fouled with a coating of copper 
This invention provides for dissolving the cop 
per by an ammoniacal solution in the pres 
ence of air. 
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Machines and Mechanical Devices, 

SEPARATOR.—C. Freprickson, Lock Box 
113, Rice Lake, Wis. The object of this ma 
chine is to separate potatoes into various 
sizes or grades and at the same time to clean 
them. Means are provided for transporting 
the potatoes without injury to a separating 
screen, and dumping or forcing them on the 
| screen while the screen is in operation so that 
the potatoes will move in a continuous stream. 

WASHING MACHINE.—J._ W. PIPPIN, 
Brownwood, Tex. This machine consists of 
a boiler with a receptacle for clothes therein, 
the receptacle having a perforated bottom and 


sidewalls. The boiler is placed in a furnace 
which heats the water in the boiler, convert 
ing it into steam and forcing it into the re 
ceptacle through the clothes. A disk valve 
|} prevents the steam and water from entering 
through the perforated bottom. When the 
steam is cooled and condensed by passing 





through the clothes the disk valve drops open, 
permitting the water to return to the lower 
portion of the boiler. | 
POWDERED COCOA FLUFFER, MIXER, 
AND COOLER.—-P. G. HOLUSTEIN, care of J 
M. Lehman Co., 13 Laight St., New York, | 
N. Y. The machine consists of a number of 
superimposed pans in of which are re 
| volving arms, acting in succession on the cocoa 
stir up, fluff, mix and knead the cocoa 
particles after which they are forced through 
| openings in the bottom of one pan to the next, 
| where the same operation is repeated, and so 
through the pan 


each 


to cool, 


| on series. 





Nore.—Copies of any of these patents will 
furnished by the Scientiric AMERICAN for 
| ten cents each. Please state the name of the 
patentee, title of the invention, and date of 


| be 
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Oster Bulldog Pipe-Threading Tools 


meet every pipe-threading need in the right way at the right prices. ‘Twenty years of 
manufacturing experience and the elimination of unnecessary and complicated smal! parts 
keep the cost down where you want it. 





















Oster Tools are so simple to operate that untrained men proauce 
perfect results at high speed. Oster simplicity includes self-lock- 
ing dies, self-locking guides and no bothersome bushings. One 
movement of the hand opens or closes the dies. No resetting 
the dies for each cut, No backing over finished threads. If 
you use hand or power pipe-threading tools you owe it to 

yourself to read our FREE BOOKLET— 

v ‘The Bulldog Tale, ’” iN\ustrating and 
/ Address 


describing in detail Oster Bulldog Die 
cuy 


I—we—use pipe-threading tools fe 


Please und me “THE BULLDOG 


Stock. Mailed free with complete cata 
log by return mail. 

THE OSTER MFG.CO. / 
1967 East 61st St., Cleveland, Ohio 





State 





When an important letter is lost 
or when reports don’t inform— 
or when what you want is not 
there when you want it—then you 
need the right 


Slobe-Wernicke 


WOOD AND STEEL 


Filing Equipment 


Globe-Wernicke filing equip- 
ment reducessystem tosimplicity. 
Made in styles and sizes for 
every equipment. There is 
Globe-Wernicke filing equip- 
ment even for that special work 
you perhaps thought required made-to- 
order files. All Globe-Wernicke file 
equipment is built on the unit priaciple 
—it grows with your business. Ad- 
dress Department S. 810. 


‘—— 


York, 380-382 Broad 
: , 21 Wabash Ave.; Wash 
fagree, 1218-1220 F St., N.W.; Boston, 91-98 Fed- 
St.; Philadelphia, io: “1014 Chestnut &t.; 
Cincinnati, 128-134 Fourth Ave., 


The Whispering 


iP -3 ol alolar= 


Mouth hpiece. 


"Phone 

1m To Which it is Attached 
a Private "Phone in the 
Fuliest Sense of the 





conditions without raising your voice. 

The patented parabolic reflector or small-cone 
sows in the above iilustration is the secret = 
the efficiency of thie device—it 
sures an absolutely uniform ——— ‘et 
the sound waves and so them as 
enable the speaker, without —. his Fr her 
voles s — whisper, to send any message 

riv 


< ‘Kothing ke like it in efficiency, simplicity or 
ce 
| +A tomphene user wants it. Lg A < 


ted toany phone. Sent 
ott Do sure and mention m 


of a the price.  , 
a 5 — 


ee 
The Whispering T 
sells on sight. Aggressive — yi - sales 
men make big money ng and 
selling them to men and firms whc appreci- 
ate its value, Write today, for special agency 








Bianch Stores: New 
235, 
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| Wanted—Special Work in | 
Wov Elec- . 
tically Welded WIE | 


Our equipment is second to none in 
the world for executing in the most | 
workmanlike manner special wire 
goods contracts. Correspondence sol- 
icited and an opportunity 





A Limited Amount of 8% 





to figure on your re- | 





] 
quirements. Send drawings and specifications Preferred Stock Offered 
Quotations promptly furnished 
We are the Original Power Loom weavers A company controlling the patents on a 
. \} ||) group of very valuable inventions covering 
Pompeiian Bronze Screen Cloth |} improvements in oil engines has the major 


part of its stock subscribed for by well known 


Also an extensive line of other wire cloths 
| both galvanized and painted. 


Clinton Electrically Welded Fabric for concrete reinforcing engineers. The balance, about $20,000 of 
CLINTON WIRE LATH—Est, 1856 ||| preferred stock accompanied by a large bonu 

if i I y g 
Please address all communications to Estimating Dept. of common stock, is open for subscription in 


amounts to suit purchasers on the same liberal 
terms as have been made for the stock already 
sold. Full information will be furnished by 
addressing J. J. S., Box 773, New York | 


CLINTON WIRE CLOTH Co. 
Clinton, Mass. 
Extensive Hot Galvanizing Dept. Perforated Metais Dept. | 
Weaves and perforations in any and al] metas | 


























The Rubbers of a Gentleman 


Worn by Men of Good Taste 


everywhere because they are dressy, serviceable and comfortable. 


They keep the feet dry all the time in any kind of weather. Ever 


sticks stay on when you need them most, but they’re easy to put on 
and take off. They do not heat the feet. 


At all Good Shoe Stores 


UNITED STATES RUBBER COMPANY, NEW YORK 
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| Rumely Bulletin No. 10] 





Rumely 


Power-Farming Machinery 





RUMELY WAY 


OLD WAY 


it is the business of the RUMELY COMPANY to make 
the farm as efficient as the factory. 


Every Rumely machine is designed to CUT COSTS in 
the outdoor labor of farm and forest. 


Here, for instance, is a contrast between the old way of 
farm labor and the Rumely way. 
OLD WAY RUMELY WAY 
Flail Ideal 
Horse-power OilPull Tractor 
* e GasPull Tractor 
« e Portable Engines 
ad « Stationary Engines 
Hay Fork Automatic Baler 
Hoe Soil Packer 
Milk-pan Cream Separator 
Oil-Can Tank Wagon 
Jack-knife Huller 
Cross-cut Saw Saw-Mill 
Single Plow Engine Gang Plow 


ALL TOLD, THERE ARE 51 RUMELY MACHINES 


And Several Sizes of Many of Them 


Rumely Products Co. 


(Incorporated) 


Power-Farming Machinery 





a 





La Porte, Ind. 





\! See next week's Bulletin | 
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MOTORISTS! 


Save Time, Trouble, Expense. Master 
Your Motor. It’s Easy If You Read 


The Modern 


Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 
By VICTOR W. PAGE, M.E. 


aria g 
AUTOMOBILE | 


irs tow E 5 TON | 


Covers Every Phase of Modern Automobile Practice. Latest and Best Treatise 
Over 700 (6x9) Pages TEN LARGE FOLDING PLATES 500 Illustrations 


Price, $2.50 


The latekt and most complete treatise on the Gasoline Automobile ever issued. 
Written in aimple language by a recognized authority, familiar with every branch 
of the automobile industry Free from technical terms. Everything is explained 
so simply that anyone of average intelligence may gain a comprehensive knowl- 
edge of the gasoline automobile. The information is up-to-date and includes, in 
addition to an exposition of principles of construction and description of all types 
of automobiles and their components, valuable money-saving hints on the care 
and operation of motor cars propelled by internal combustion engines. Among 
some of the subjects treated might be mentioned: Torpedo and other symmetrical 
body for ms designed to reduce air resistance; sleeve valve, rotary valve and other 
types of silent motors; increasing tendency to favor worm-gear power-transmission ; 
universa 1 app lic ation of magneto ignition: de velopment of automobile electric-light- 
ing syste ; block motors; underslung chassis; application of practical self-start- 
ers: long eaveke and offset cylinder motors; latest automatic lubrication systems; 
silent chains for valve operation and change-speed gearing; the use of front wheel 
prakes and many other detail refinements. 

Ry a careful study of the pages of this book one can gain practical knowledge of 
automobile construction that will save time. money and worry. The book tells you 
just what to do, how and when to do it. Nothing has been omitted, no detail 
been slighted Mivery part of the automobile, its equipment, accessories, tools, sup- 
plies, spare parts necessary, etc.. have been discussed comprehensively. If you 
are or intend to become a motorist, or are in any way interested in the modern 
gasoline automobile, this is a book you cannot afford to be without. 


THIS BOOK IS SUPERIOR TO ANY TREATISE HERETOFORE PUBLISHED 
IT IS RIGHT UP-TO-DATE AND COMPLETE IN EVERY DETAIL 


Not tse Technical for the Layman—Not too Elementary for the More Expert 


Sent prepaid to any address on receipt of price 
A special eight page circular describing this book sent free on request 


MUNN & CO., Inc., 361 Broadway, New York, N. Y. 

















Architecture on Panama Canal 
(Concluded from page i3€.) 

that it strikes us as an architectural hy- 
brid. The slender supporting pillars, 
earrying a square, shallow platform, from 
the center of which rises abruptly the 
massive bulk of the tower, present a 
combination which, from an architectural 
point of view, is, to say the least, ex- 
tremely inharmonious and unbalanced. 





This range tower would be an eyesore 
at any point along the Canal; but stand 
ing, as it does, in a particularly prominent 
where it will immediately catch 
the eye of everyone who makes the tran- 
sit of the locks, whether they approach 
them from the Atlantic or from Gatun 
Lake, it will serve to belittle the monu- 


position, 


mental Gatun locks. 

The Screnriric AMERICAN has always 
urged the necessity for the collaboration 
of the architect and the 
cases Where there is an opportunity to 


engineer in all 


give architectural expression to engineer- 


ing construction; and we have never seen 
a case where the call for such collabora- 
as here. The Editor 


but he has 


tion Was so strong 
of this journal is no architect; 
ventured to present the accompanying | 
sketch as showing that the engineering | 


requirements of this problem might have 





been met in a manner more pleasing to 
the eye and more consistent with the dig 
nity of the Panama Canal structures. | 


The cost of reconstructing this particu- 
lar tower, or at least the lower half of it, 





|} would be relatively trivial. We commend | 
| the question to the attention of the Isth- 


} mian Canal Commission. 


Voice-operated Typewriter. 
(Concluded from page 1%6.} 
speech will be faithfully recorded in type. 
However, there are serious limitations 
which must be considered. In referring 
to the work of the human typist, we took 
an example in which no complicated ex- 
ercise of mental faculties was required, 
merely a simple word phonetically spelt. 
making up of sentences, 
punce- 


Surely in the 
starting a sentence with a capital, 
tuating it properly, and spelling the words 
a great deal 
What 


according to the dictionary, 
of reasoning power is necessary. 
can the machine do in such a case? 
The inventor proposes a special form of 
electric typewriter in which unlimited 
speed can be obtained by arranging the 
type bars in a full circle and placing the 
paper on a vertical cylinder, revolving at 
Then on account of stops 
equal to the 


constant speed. 


between words, a_ space 


width of one or more letters would be 
automatically produced 

words. Instead of using 
small letters, it would be preferable to use 
nothing but capitals. However, if it were 
essential to have both capital and small 
letters, then at the beginning of a sen- 
tence a certain little-used sound might 
be uttered which would operate the shift 
key of the typewriter so as to produce a 
capital. The same means could be adopt- 
ed for operating the period and comma 
keys. But the principal drawback of the 
system is that the writing would be phon- 
etic. How can the machine distinguish 
between “to” and “too” and “two”? Ob- 
viously it cannot compete with the human 
typist, particularly in the English lan- 
guage, as long as we stick to our abom- 


between the 
eapitals and 


inably complicated spelling, unless the dic- 
tator comes to the rescue, by pronounc- 
ing the words as they are spelled. This 
would be quite a task with some words, 
such as “phthisic” or even so simple a 
word as “laugh.” 

However, the inventor makes no undue 
claims for his machine. It is his idea 
that it might be used as a dictation ma- 
chine in place of a phonograph. In this 
connection it offers many advantages, 
principally because the dictator is able 
to see just what he has written, and can 
make corrections and refer back to state- 
ments he has already made without labor- 
iously hunting over a cylinder, as is now 
necessary with the common dictation ma- 
chine. The phonetic unpunctuated draft 
made in this way could then be tran- 
scribed by a typist. It is quite possible 
that if the machine were introduced into 
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Wood-Working 
Machinery 


For ripping, cross-cutting, mi- 
tering, grooving, boring, scroll- 
sawing, edge moulding, mortis- 
ing; for working wood in any 
manner. Send le Catalog A. 


Seneca Falls Mfg. Company 
695 Water Street, Seneca Falls, N. Y. 


are the result of 
ears of experience. 
Good Lathes = 
m3 — on the 
13, 14 AND 15 INCH SWING-CATALOG “TREE 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


The ‘‘BARNES”’ Positive Feed 


Upright Drills 
10 to 50-inch Swing 
Send for Drill Catalogue 

W. F. & Jno. Barnes Co. \4 


Established 1872 












1999 9 Ruby ‘ Street Rockford, Illinois 


GROBET 
SWISS FILES 


eee and other high-class 
Tools are shown in ‘THE TOOL- 
MONGER’’—its 375 pages, and will be 


mailed on receipt of 6 cents in stamps. 


MONTGOMERY & CO. 


105 Fulton Street New York City 
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“Red 
vil’”’ 


oe 


Yes, a “RE D DEVIL’ * Tool oe will cut any thing in the wire 
line ‘and it’s guaranteed to‘ up”’ under all conditions for 
two years or you get a new a 
Ack your local hardware man to show you ““RED DEVIL” 

Bonded side cutter No. 1650. If he can’t supply you send us 
$1.75 and one only sample pair 8 in. will be sent you prepaid. 


SMITH & HEMENWAY CO., 251 Chambers St,, N.Y. 








Practical PROTRACTOR for FIELD ENGINEERS 


Especially designed for plotting drawings requiring 
lines to radiate from the center of a working point 
to any degree point aesired, 
When not in use needle is tele- 
coeped in bub. Lies flat on paper, 6 in. blade, 
eight 302. ONLY. Positively accurate. Indie- 
pensable to field pn. cod and draftsmen, Price @2.50, 






Send for 274 page catalog, No, 19-B. 


THE L. 8. STARRETT ©O., Athol, Mass., U. 8. A. 





Cotaiqgpes of Scientific 
and Technical Books 
e 5 have recently issued a new catalogue of scien- 
Ss and tapiptont which contains the titles 
and descriptions of 3500 of the latest and best 
books published, covering the various branches of the arts, 
_ sciences and industries. 
“@ Our “Book Department” we epely due besls, or 
pod other scientific or technical boo! and for- 
them by mail or express pr to any address in 
de world on Bag es the Lm advertised price. 
@ Send us name and address and a copy of this 
catalogue wi Nis tiabes sun taas ak diaen, 


MUNN & CO., Inc., Publishers 
Scientific American Office, 361 Broadway, New York 




















To manufacture METAI 
SPEC IAI TIES 20 


die ind Ope< 


WANTE 


experience in makin 
Machinery. Expert work 
NATIONAL STAMPING 


- ears 


quipment 


WORKS 


& ELEC TRIC 





Dept. 2, 412 So. Clinton Street Chicago, Ill 
Models and | Experimental Work 
INVENTION pevELcrep 


SPECIAL MACHINER 
E. V. BAILLARD CO., 24 Frankfort St., N. ¥. 


UBRICATES*E*? 
LE VIMO Siar ryt i 
_ er 118-124 North Late y 
SDSS CHBEsS tv 8 CO RISSTLUSA 


SELENIUM AND _ ITS REMARKABLE 
PROPERTIES are fully described in Scientific 
American Supplement 1430. The paper is illustrated 
by numerous engravings. Price 10 cents. For sale 
by Munn & Co., Inc., and all newsdealers. 


Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


H. CARSTENS MFG. CO., seeMicAco 











NOVELTIES & PATENTED ~e 


MANUFACTURED PUNCHING 


NIGSLOW STAMPING & TO00l 


EPICYCLIC TRAINS, which play an important 
part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale by Munn & Co., Inc., and all newsdealers. 
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No hill too steep 
No sand too deep 


Consider 
)  Comfort— 


~ 
y Do this and you become more than 
f ever a Jackson prospect. 
Because in this feature also the Jack- 
son stands unexcelled. 
1 “Olympic” . . . $1500 
“*Majestic”’ 1975 
“Sultanic”--Six . 2650 











7 MAXIM SILENCER 
BOOK FREE 


“The most interesting book I ever read.”’ So say 
scores of Sportsmen, Target-shooters and ‘Soldions 
You will say the same when you 
get your copy 

Explains the famous Maxim 
Silencer. Contains astonishing 
experiences told me by hunters 
shooting without report noise. 
Surprising stories from marks- 
men about accuracy made pos- 
sib le when report and recoil are 
eliminated Exps riences of Mil- 
itary Officers with silenced rifles 
on the battlefield in Mexico. 

Write me for complimentary 

_Mention CALIBRE and 
cE of your rifle and give 
your dealer’s name. 

Hiram Percy Maxim 
MAXIM SILENCER CO. 
13 Colt’s Armory Hartford, Conn. 


Ideal Lawn MowerGrinder 


1913 MODEL NOW READY 


EXPERIENCES WITH 
The MAXIM 
SILENCER 
























Better 

f M 

ren 

also ¢ t 

fron r. Ball-b ; P 

or power SEND TO-DAY jes. 
f this t enuevanial 





h 
quicker and better. Skate 
Sharpener Attachment for 
sharpening skates. Over 6, 
000 in use, Fully warranted, 


Write to-day = " 
HEATH FOUNDRY & =————— 
MFG. CO., Plymesth, 0. 


payment terms. 
Don’t delay, 


The Scientific American 
Cyclopedia of Formulas 


Edited by ALBERT A. HOPKINS, Octavo, 1077 pages. 
15,000 Receipts. Cloth, $5,00; half morocco, $6 50. 


This valuable work is a careful compilation of about 
15,000 selected formulas, covering nearly every branch 
of the useful arts and industries. Never before has such 
a large collection of valuable formulas, useful to every- 
one, been offered to the public. Those engaged in any 
branch of industry will probably find in this volume 
much that is of practical use in their respective callings. 
Those in search of salable articles which can be manu- 
factured on a small scale, will find hundreds of most | 
excellent suggestions. It should have a place in every | 
laboratory, factory and home. 


Sent postpaid on receipt of advertised price 


MUNN & CO. Inc., Publishers 


361 Broadway New York City 


Nulite Portable Parlor Lamp 


The cheapest, best and most beautiful light ob- 
tainable for town or country. Makes burns 
its own gas; 300 C.P.5 rs for | cent. Can 
be used anywhere with amazing results. Low 
in price. horough! Le reliable. Many 4 and 


exclusive features. 


tion of the year 
for agents. Write today fee ec Ral lena 7 
NATIONAL STAMPING & ELECT RIC WORKS 


412 S. Clinton Street, Chicago 
~ High-Grade 
Instruction by 








STUDY _ 


Prepares for the bar. 

Three Courses: College, 

Post-Graduate and Business Law. Nineteeath 

year. Classes begin each month. Send for 

catalog giving rules for admission to the bar 
of t evera| states. 

‘ hie ago Correspondence Schoo! of Law 

606 5 Keaper Bleck, Chicago 











Detroit Wkvetts Engine 
Uses Gasoline 


Demonstrator _— want 
ed in each 


more power, will not 
back-fire. Engine starts without crank 
“ag; reversible, only three moving parts, elud. Send forestalog. 


Detroit Engine Works, 1332 Jefferson Ave., Detroit, Mich, 











| way 


would do much to- 
The 
who is accustomed to seeing his let- 


commercial service, it 
ward the cause of simplified spelling. 
man 
ters and other writings typed phonetically 
would soon learn the advantages of this 
form of spelling and would be liable to 
adopt it. 

Another possibility of the machine is 
that it could be connected to a telephone | 
to take telephone auto- 
matically and print them on the electrical 
typewriter. It has been 
that the machine could be used to advan- 





down messages 


also suggested 


tage in schools for deaf mutes, as it would | {4 


afford the pupils a means of determining, | 
visually the character of the sounds they 
are uttering in learning to speak. 
However, the inventor is not over-| 
sanguine of the commercial development | 
of his invention. The apparatus must | 
necessarily be very sensitive. The reson- | 
| 

| 


ant tones of certain letters are so close 
that a eareful tuning is necessary, 
and the dictator must learn to talk 
monotone after the machine has been| 
tuned to the fundamental pitch of his 
voice. Mr. Flowers does not present his 
invention as a complete solution of the 


very 
in a} 


problem of the voice-operated typewriter, | 


but toward that 
which may lead to further development on 
his part, or on that of other in-| 


merely as a step 


own 


| ventors. 


Enlargement of the Aswan Dam 
1:0.) 

position to be set in 
where cut down to 


(Concluded from page 
from their present 
the succeeding step, or 


meet the new situation, while new gates 
were required for the original No. 1 lock 


owing to the height of the water being in- 
creased. 

The thickness 
completed is 


of the masonry dam as 
now increased at the top 
from 23 to 36 feet, and it carries a road- 
291% feet instead of 18.4 feet wide. 
The roadway is provided with a track 
along which moves an eight-wheeled 100- 
ton crane of 25 tons capacity. 

Doubtless the raising of the flood level 
behind the barrage will be regarded with 
misgivings by those interested in Egyp- 
tian archeology. It was respect for this 
agitation which induced the government 
to reduce the height of the first drawings 
for the dam. Still, it must not be for- 
gotten that the very existence of the Sou- 


ii 
end, | 
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Lantern Slides and 
Photographic Prints 


of the Panama Canal 


48 Lantern Slides in Box, plain $10.00, colored $20.00. 
48 Prints, 8x10, in Portfolio, $10.00. 
Prints and Plain Slides each 25c. Colored Slides each 50c. 


WILLIAMS, BROWN & EARLE, Inc. 


Dealers in Projection Apparatus, J) =e 


Moving Picture Mac 
50,000 Lantern-Slides tor sale or rent. 
918 Chestnut St., Dept. 78, Philadelphia, Pa. 
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Syracuse 
University 


SYRACUSE, N. Y. 

Offers, besides the regular College Courses, 
Mechanical, Electrical and Civil Engi- 
neering, Arc hitecture, Music, Painting, 
Law, Medicine, Sociology, Pedagogy 
and Agriculture. 

The New York State College of Forestry has 
been established here. Tuition free. 

SUMMER SCHOOL, July 7—Aug. 15 


Catalogue and Bulletin sent on application. 











LEARN TO BE A WATCHMAKER 

Bradley Polytechnic Institute—Horelogical Department 
Peoria, Illinois 

1 Largest 4 — Watch School 


Formerly Par- 
sons Horoloyica: 


matelule 







(This entire building used exclu 
sively for this work) 
We teach Watch Work, Jewelry, 
Evgraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms pear school at moderate rates. 
* Send for Catalog of Information. 

















PHOTOGRAPHY SIMPLIFIED 
Tier TABLOID’ ome RYTOL’ Ux 
UNIVERSAL DEVELOPER 
Matchless for plates, films and papers 
Carton: 35 cents, of all Dealers 
Specimen maiied free for 2 cents 
BURROUGHS WELLCOME & Co, 
35, West Thirty-third Street, New York City 
Montreal: 101, Coristine Building 


b $O0-0% 4 Ov T 
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My Private 


Havana 


Tobacco has long 
been my hobby. 
Some call me a con- 
noisseur. For 30 years 
1 was constantly seeking 
an Ideal Havana leaf. 

I found itinaleaf which 
grows in a mountainous 
district in Cuba. It has 
the mildest, sweetest flavor 
I haveeever known in to- 
bacco. I have never found 
anything near so exquisite 
in a ready-made cigar. 

An expert in Cuba se- 
cures thisdeaf forme. And 
I have it made up for my 
own private use, wrapped 
with my monogram band. 

I have long supplied this 
cigar to my friends,and the 
circle of users has grown 
into thousands. Now I 
shall gladly supply a few 
more who seek a rare Cigar. 

noving quit business, I am 
making this hobby a pastime 





Not seeking a profit, | am 
quoting a price which & 
1 ship 


proms close to cost. 
»y Parcel Post. 

But I can supply but a 
limited number. So I seek 
only men who want some- 
thing exceptional—men who 
enjoy a rare, sweet smoke. I! 
am not after bargain hunters. 


Five Cigars Free 


I will mail you as samples 
five cigars free Just send me 
10 cents to partly cover expenses 
and I will supply the cigars. ! 
only ask this 10 cents to pick out 
the right sort of people. 


If you are delighted, 





then order as wanted. 
The price is $5 per hundred—$2.50 for 50-—ai 
charges paid. If you wish, I will open a charge 
account. Write now for the five cigars. (22) 


J. ROGERS WARNER 
710 Marine Bank Building, Buffalo, N. Y 














A Water Supply 


solves many farm troubles. Have 
plenty of water without pumping 
expense or bother-just install 
an automatic Rife Ram. Raises 
water 30 ft. for each fout of fall 
no trouble or pumping expense. 
Sat sfaction guaranteed. Book- 
let, plans, estimate, Free. 


Rife Engine Co., 2533 Trinity Bdg., N.Y. 


SAVE *50 encine” 


RIFE 
RAM 


























dan depends upon the supply of water for | 


the crops, and accordingly antiquarian | 
must give way, to a certain degree, to 
utilitarian interests. The Egyptian gov- 


| ernment during the past five years, while 


ithe alterations to the barrage were in 


| progress, devoted $500,000 to the preserva- 


tion of all archeological relics within the 


flooded area. This work was intrusted| 
to Mr. Weigall, inspector for Upper Egypt 


of the Department of Antiquities, and he 
has earried out his work in a thorough 
manner. While a certain number of et 
ancient buildings are forever, | 
and others are periodically submerged, all | 
the most important ruins are naar, 
Their foundations, which were pean, 
have strengthened, and a certain 


now lost 


been 


amount of judicious restoration has been | 


made in the case of the more dilapidated 
buildings. All the inscriptions below the 
high-water mark of the impounded water 
have been carefully copied for preserva- | 
tion, although some of the colored fres- 
coes must unavoidably be damaged by the | 
submergence. True, 


periodical some of | 


the buildings will be less accessible now | 


than formerly, but the student of Egyp- 
tian antiquities need only to select a suit- 
able season for his visit, when he will be 


able to wander among the ruins with even | 


greater facility than formerly. 

The raising of the dam and the water 
Jevel virtually completes the irrigation 
scheme which was elaborated by the en- 
gineers and advisers to Lord Cromer’s 
government, although a comprehensive im- 
provement and development scheme in the 
Delta is in progress. Although the project 
was severely criticized at the time of its 
inauguration, subsequent events have 
proved that the irrigation projects repre- 
sent the greatest benefits that have been 
bestowed upon Egypt since its occupation 
by the British, while financially the 
scheme is proving a complete success. 


ines wenn co Btate style 
| BR WITTE IRON WORKS CO., i710 Oakland 











Old Skates Made 


and bright by wiping before and | 
New after using with woolen cloth 
moistened with ‘‘3-in-One.”’ 
Prevents rust and tarnish on the runners, keeps 
clamps and screws in fine working order. Good 
sample bottle and book absolutely free. Write 


3 IN ONE OIL CO.,42AZS L CO., 42 AZS Broadway, New York 


‘7 DRILLING 


WEL MACHINES 


Over 70 sizes and styles, for drilling either deep or, 
shallow wells in any kind of soil or rock. Mounted on | 
wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily. Send for catalog. 


WILLIAMS BROS., Ithaca, N. Y. 


_American Patent Sales Company 


We buy, sell and exploit foreign and domestic mechanical 
patents. 
We have five representatives in all parts of the world 
| a no charges to inventors, unless patents are sold 





| If you have ary valuable patents to sell, communicate with 


AMERICAN PATENT SALES CoO. 
417 Pitths Avenue New York 


a Men Who Know 


RETAIL ADVERTISING 
WINDOW TRIMMING 
SHOW CARD WRITING 


Earn from $25.00 to $100.00 per week as they pro- 
gress. No other line of study offers such great 
opportunities considering cost and time required 
for learning. We thoroughly teach these branches 
of store publicity and assist our graduates in 
securing positions. Write for Catalogue 


ECONOMIST TRAINING SCHOOL 


as 231-243 West 39th Street, New York City as 





























ANTED 


EACH TOW® and district to 
ride and exhibit a sample 1918 
iodel **Ra 







where are making ~~! 

~—m Write at once al afer. 
a rticnlars and apectiai off er. 
REQUIRED 
approve 
of your bicycle. We ship 
anywhere ip the U8. without 
a cent peit im afvenee, 
jht. and allow 
fobAysTREF TRIAL, 
during which time you may 
ride the bicycle and put ti to 
any test you wish. if you are 
rfectiy aatistied or 
to keep the bicycle 
you may ship !t back te us at 
wane you will not 

be out one « 


..- Sasateh Ge 
LOW FACTORY PRICES "rnin the 


cle it is one to ane ‘ pod small 
itabove actual factory cost. You save 
~—s to 625 ~ TF profits by bnying direct 

of us and have the manufacturer's guarantee behind 
your rT biavate. "Do NOT BUY a bicycle or « peir of 
tires from anyone at any =a until you receive our 
catalogues and iearn our factory prices ana 


you W iLL special o, 

L BE ou receive our 

Sonat ul rataleg — 

mee our wh OE models at the wonderful low prices 
can make you. We sell the highest credo | bie tee ait 
lower prices than any other factory. We are sstirfied 
with 81 profit above facto cost. Bicycle Dealers, you 
can sell our bicycles w r your own name plate at 
double our prices. Orders filled the day receiv 
SECOND HAND BicycLes—s limited number taken 


























in trade poy Bp ag retail stores wi!! be closed out at 
once, at Deseriptiv ve ~~ ~~ 
a a BRA wheels, inner wi 
= ARE fem lamps, cyciometers, parts, 
rs and parts for all bicycles at halt veusi 


NOT WAIT but write today for ourLor ge Oat aic 

@ great fund ‘ot 
useful teformation. It only 

eteverything. Aidrese 


$-175 ‘CHICAGO, tii 





Interesting» nates one 
costs a postal 
MEAD CYCLE 


Use CEROSENE Easing rie! 


Amazing ‘*‘ DETROIT” Kerosene Engi 
shipped on 15 days’ FREE Trial, 
kerosene cheapes 












not, pay a No waste, no ‘evapo- 
ration, no explosion from coal oil. 


Gasoline Going Up! 

Gasoline is 9¢ to lie higher than 
coal oil. Still going up. Two 
pints of coal oil werk of three 
pints gasoline. 


Amazing “DETROIT” 
—only engine running on coal oil 
successfully, coun ales, gasoline 
and benzine, too. Starts without 
cranking. Only three moving parts 


taders can 
notesarboarie 
. ~noe gears 
—no valves—the utmost in simplicity, power and «trength 
Mounted on skids, all sizes, 2 to 20h. p., in stock, ready to ship 
Engine tested before erating. Comes ail ready to run. l’umps, 
saws, threshes, churns, separates milk, grinde feet, shelis 
corn, runs home electric lighting piant. Price« 
$29.50 up. Sent any place on 15 « 4 
an engine till you investigate money-saving 
**Detroit.”” Thousands in use. Costs only posta 






If you are first in your ees to wr te, you get 
Special Extra-Low Intreductory price. Write 138 
DETROIT ENGINE WORKS, 127 Bellevue Ave., Detroit, Mich. 
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ILEDO MA MOTOR 

Make boa*ing a leasure. | HS ’ 

|X, aS SH a3 re 

Port. $1-3x81- ea yET TPE IE wit a 
rite teday for 


2bu 
complete + 
Tho Usiversal Machine Ga. A” th St Bowling Green, @ 
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upreme Offer 





tarting Now, of Our Latest, Great- 


est, 


Business Books, 


Untold Value 


at 60 CENTS Each 








Yours, the Mighty Total Experience of Generations 
Thousands of Businesses in Ten Power- 





How to Sell Goods 
tHe Dali 





ita. 
Hew to “Advertion * oF 


How te plan and lay out an ad- 


=tlew + ~ d select the 
right mediums te reach any 
ivan cham: 


milow to write, refine justrate, 
pine vd chees ad- 








hard. 


of 


orginal 





prepare bold, 









oduct a general 
mme’” ite effect 
esalere and 






A 
atte: 


pane tase the m tet 
How to 





advertising nee ~at 
y in bustvess who wants 
more eales and profite=more 


How to Meet and Hendle Men 

oHow to Govdiap ate og tudived- 
val pers 

—_— yw to pono wack end impress 


eon 
alien to attract, interest, per 
eunde, conciliate and convince 





‘ vie euatyes 
ability in ® prospective em- 





—ficw' » train and couch sew sm- 











Our Supreme Offer: ° 


ful Volumes, almost FREE 





1497 Vital Business Secrets 


Herearethe plans, therules, 
the answers of business 
which put men right in 
their struggle for success. 


If you only knew! If you could only realize 
that this offer places within your reach the 
knowledge which will straighten out snarls 
in your business life, make the way plain. 
Here are 1497 real money methods, proved by 
thousands of businesses for every business 
man, big or small, steel man or grocer, man- 
ager or bookkeeper. Since the first edition, 
this remarkable Business Man’s Library has 
been purchased ty 39,463 concerns and by 
nany of the greatest business men living. 


One little sentence in one of 
these books may break down a 
barrier between you and success! 


60-Cent Price the Result 
of 10 Years of Striving 


A short time ago many thousands paid us $27 fora set 
of books similar to these, but we were impatient that 
more thousands, who could wet afford them at that 
price, might obtain them. We find that the first edi- 
tion sales absorbed practically all of the editorial cost so 
that we need make the price of this editions only on 
the raw product—paper,. printing, binding and ship- 
ping—and the mere cost “f telling you about them. We 
searched the world for a light strong paper to take good 
printing, to reduce binding and shipping expenses—and 
we found it in Germany. Then we reduced the mar- 
gin on plates, binding and packing. Offering 30,000 sets 
of these Business Man's Libraries at 60 Cents a vol- 
ume, now means practically giving away complete 
businesaexperience which}999 out of 1000 persons could 
not ordinarily obtain after long years cf up-hill [work. 
The things which have cost men dearly in fortunes and 
careers are made plain to you in the brilliant pages of 
business secrets. Out of the success-struggles of mod- 
ern business, the failures as well as the monumental 
achievements, comes this message to millions, as the 
answer to daily questions, doubts, ignorance—at a 
price which does not approach the value of many a 
single paragraph! This is the greatest offer we 
can possibly foresee for this decade. 
These books present 2,079 pages jammed full of new 
ways of making money told by the Master Minds of 
Business. This set is a guide to the man in the private 
office, and to the worker it gives the short cuts to bet- 
ter days, larger salary and eventual success Why 
waste years plodding and blundering along, spoiling 
opportunities and wasting chances when you can get 
inside knowledge of business, of the executive board, 
the departments, the factory, of financing and selling 
and advertising? What power can hold you back from 
accepting this offer at only 6 cents a day spread over 
only four months? 
Is a small self-limited job keeping you from seeing and 
knowing? Find out from 112 great, big men—not 
mere writers, but national business men, who inspire 
admiration and confidence—the authors of the Busi- 
ness Man’s Library. Get the advice of Alexander H. 
Revell, Founder and President of the grea: firm bear- 
ing his mame; Sears, Roebu \Companv’s Comp- 
troller; Montgomery Ward & Company's Buyer; John 
V. Farwell & C ompaeny’s Credit Man; Sherwin-W il- 
liams Company's President; and 107 others. Let 
them place at your disposal the crystallized experience 
of the whole world of business. 
Imagine being master of the vivid charts, the diagrams, 
the actual campaigns and schemes. the strategy, the 
genius which have built stores and factories from tiny 
shops and attic mills. Chas. E. Hires, says: “I regard 
it as a benefit and assistance to any wide-awake busi- 
ness man, no matter who.” 
Then add the help which you will get from System, 
which stands pre-eminent, the Magazine of Business, 
with 260 to 356 Pages in every issue and 750,000 reg- 
ular readers. Whether you own your own business or 
are employed—System will show you new ways of sav- 
ing time and cutting out drudgery. It has helped 
hundreds to better salaries, bigger profits that would 
have been impossible, undreamed of without System. 
Read our offer now and accept priceless help at trifling 
cost—less than you pay for carfare or cigars, distribu- 
ted over four months only 


How to Manage a Business 
How to keep track of stock 
How te Some and charge esti- 
mate 
mls 7 to check deliveries and 
stak 


oliow to “get the most out of 
those under and around you 

t the money -mak- 

se of pew ven- 





ures. 
=liow to detect and eliminate 
needless items of expense and 

aste, 
aio yw to get up blanks, forme, 
rds and simple systems {ur 

ail kinds of busi 3 
=How to devise a. perpetn al in- 

ventory system that will til 

you every day the value of all 
material on hand. 
How to =, a losing basiness 

into S pr able one=how t 

prodtable business more 

b vrofitab e. 

And countless other things, in- 
cluding gharts. tabulations, dia 
grams, plans 
“quecutive pesitiva 


an 
needs in his daily work. 


How to Get pre by. Mail 


—How to write ads. 
How to begin a 
“yew to turn inquiries Into o, 


-lice ow ‘to forme jate @ convincing 


i ow to rr your reader to ACT 
at one: 

How to ‘cover territory salesmen 
can'treach 

How to keep tab on results of 
all mail work. 

—How to Key ads, circulars and 
all mail sale: 

How to pre pare an enclosure 


=—How to supplement the efforts 
of saleamen — live, business 
etting lette 

How qnewer file and follow 
up inquiries from advertise- 


How to Stop Cost Leaks 


—How to detect waste. 
How to make an inven A 
—How to figure “‘over! ** ox 


wliow to app m the right 
mber of Sanployes to ame 
cific 


wilt tact be between piece, 
work, day w and bonus 


iH. to ke tab on ductiv. 
“valae of each machi ine and = 


low “to re Sorecttin, 
burden, a4 ex — 
keep, profit. 


cost 
a ~~ to know — day ail little 
that may turn into leaks 
and losses of time and money 
And chapter after chapter of 
janes for practically 
every kind of business in which 
an accurate cost system is essen- 
tial 8S. 


How to Get and Hold a Position 
ap A te apply for a position and 
be “to answer a want ad.. In 


reon or by -_~ 
How to compose 


strong, ori- 

nal letter of Replication, 
—fiew to secure t mar- 
ad 5 ow in selling your ser- 


—How. ‘wo A se and apply for 
advance: 


How to walckty in and hold 
our em, r oy s pte 
—How =e an edvertising 


manag’ 
— to > master the entire rout 
s ae science, the duties, the 
problems an executive, « 
eves head, a general 
er. 


=How to study the work of the 
man above you, without offend- 
ing or an’ onizinsg him 

How to take advantage of ad- 
vancement opportunity in the 

da nen 





Not go advice merely, not 
the pet maxims -. retire< { has- 
. down-to- 


aos of business that wil 
the ambitious employe to actually 
earn more. 
Office and Accounting Methods 


How tok office accounts 
How to dev ——_ acom- 


plete record accounting 
ef stem k 
iow to take loose leaf trial 


bal nees 
How to devisela system that 
will give you your monthly 


=—How to install a simple system 
that will give you a daily report 
of your business condition, 

=How to use the loose leaf in 

handling collections 

How to e and systematize 
an office. 

ay y= to apeed up an office force 

to top-notch efficie ~ 

How to keep ¢ jee costs. 
How to handle a qtoek- kocving 
and shipping ge nt, wit 
complete inventory, receiving 
gue & shipping blanks and forms 
‘or 


your entire office organiza! 








Ne offer you for 6 cents a day, terms only four months, 
these 10 substantial volumes, published in an attractive 
30,000-set edition, printed in large, bold type on fine, 
suitable for any library or desk. 


That’s $9.00 


(West of the 


ig! it-weight paper, full cloth bound, with covers in four colors 
id this 6-cent offer includes an 18-months’ subsc ription to SysreM (price $3.00). 

nly, ia all, spread out thin over four months. Your check or money order or a dollar bill, today 
vill start the books to you tomorrow, all transportation charges fully prepaid, and give you SysTEM 
for eighteen me One dollar now and $2.00 a month until $9.00 is paid. 

Rockies, $10; Canada, $11). Long before the first month is out, these books will have a chance 
to put into your pocket many times their cost. Send without delay as this Edition is going to 
disappear the fastest of any we ever put out. Is the offer clear? There is nothing to sign. 


Simply tear this ad out now, say “I accept your offer in Scientific 
American, February 8, 1913”, write your name and address on 
a piece of paper, pin all together with your dollar and send to 


SYSTEM, Wabash and Madison Sts., Chicago 
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NVERY COLLECTOR IN AMERICA WILL BE 
} INTERESTED IN THE SERIES OF ARTI- 
| CLES TO APPEAR EACH MONTH IN THE 
| PAGES OF THIS MAGAZINE, ARTICLES 
UPON SUBJECTS WHICH WILL PROVE 
A DELIGHT TO AMERICAN COLLECTORS 


THE NEW 
COLLECTORS’ DEPARTMENT 


OF 


AMERICAN HOMES 


AND GARDENS 





WELCOMES CORRESPONDENCE AND LETTERS OF ENQUIRY 
FROM ITS READERS ON ALL SUBJECTS CONNECTED WITH COL- 
LECTING OLD FURNITURE, POTTERY AND PORCELAIN, SAMPLERS, 
PRINTS, ENGRAVINGS AND ETCHINGS, GLASS, FABRICS, BRASS, 
PEWTER, SILVER, OLD JEWELRY, COINS, MEDALS, MINIATURES, IN 
FACT WITH ANYTHING APPEALING TO THE AMERICAN COLLECT- 
OR THE EDITOR OF THE “COLLECTORS’ DEPARTMENT” WILL BE 
GLAD TO FURNISH INFORMATION ON ANY SUBJECT CONNECTED 
WITH COLLECTING ENQUIRIES SHOULD BE ACCOMPANIED BY 
STAMPS FOR REPLY ANY PHOTOGRAPHS OF OBJECTS ACCOMPANY- 
ING LETTERS WILL BE RETURNED TO SENDERS IF REQUESTED. 


Subscription price of American Homes anp Garpens is $3. a year 


MUNN & CO., INC. 


PUBLISHERS 
361 Broadway, New York 




















Mark Twain 


HE AUTHOR’S NATIONAL EDITION has 
been issued to meet the urgent appeal for a mod- 
erate priced set of all his writings. 

Formerly the cheapest set cost twice as much as 
the new edition, yet the Author’s National Edition 
contains the same number of volumes and the same 
text, word for word, as the higher priced set. 

Its paper and binding are of good substantial qual- 
ity. The illustrations are by the same artists repre- 
sented in expensive sets. 

We believe that never before in the history of pub- 
lishing has so good a set of the copyrighted books of a 
great author been offered at so low a price. 

The price is possible because the popularity of 
Mark Twain assures a tremendous sale. 






































Please send 
_me for exam- 
ination, car- 
riage free, a 
set of 


mane TWAIN’S 
WORKS, 
Author's National Edition, 


twenty-five volumes, 
cloth binding. It is 
understood I may re- 
tain the set. for five 
days, and at the expira- 
tion of that time, if I do 
not care for the books. I 
will return them at your 
expense. If I keep the books, 
will remit $2.00 a month 
until the ful! price, $25.00, has 
nm paid, or, within thirty 
days, $23.75 as payment in full 
S. A. 2-8. 





Send books to 





Mark Twain's Boyhood Home Haseibal, Misseeri mee 








A Catalogue of Our Standard Sets of Books will be sent you upon request 
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